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(54) INK COMPOSITION WHICH REALIZES IMAGE EXCELLENT IN RESISTANCE TO 
FRETTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ink compsn. 
which can realize an image excellent in resistance to 
fretting by compounding a colorant, a water-soluble org. 
solvent, and fine polymer particles having a ligand 
structure capable of forming a chelate with a metal ion. 
SOLUTION: Pref. examples of the ligand structure of the 
polymer particle are a p-diketone structure, a polyamine 
structure, an iminodiacetic acid structure, a 2- 



oxazolidone structure, and a structure represented by "' : hjk : M ?|£ 

the formula (wherein P is a polymer structure part; and O Q 

R is an alkyl or aryl). A polymethacrylic ester, 
polystyrene, polyvinyl acetate, and a polyamide are the 
examples. When the ink compsn. is attached to the 
surface of a recording medium, the solvent part sinks 
into the medium or evaporates to thereby fix the 
colorant and the polymer particles; in that case, the 
ligand structure of the polymer particles and a metal ion 
present on the surface of the medium form a chelate, 
causing the colorant and the polymer particles to be 
agglomerated rapidly and fixed on the surface of the medium. 
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[Claim(s)] 

[Claim 1] The ink constituent which is an ink constituent which comes to contain color material, 
water, a water-soluble organic solvent, and a polymer particle, and is what has the property 
which will be condensed if this polymer particle consists of polymer which has the ligand 
structure which can form a metal ion and a chelate and forms a metal ion and a chelate. 
[Claim 2] The ligand structure which can form the aforementioned metal ion and a chelate beta- 
diketone structure, Polyamine structure, iminodiacetate structure, sarcosine structure, ethanol 
amino acid structure, Glycine structure, xanthogenic-acid structure, amidoximes structure, amine 
structure, Pyridine structure, imidazole structure, phosphonic acid structure, phosphinic acid 
structure, The ink constituent according to claim 1 which is what is chosen from the group which 
consists of phosphoric-acid structure, Schiff-base structure, oxime structure, hydronalium 
KISAMU structure, amino polycarboxylic-acid structure, thiol structure, the poly thioalcohol 
structure, 2-pyrrolidone structure, and 2-oxazolidone structure. 

[Claim 3] The ink constituent according to claim 1 whose ligand structure which can form the 
aforementioned metal ion and a chelate is the structure expressed with the following formula. 
[Formula 1] 



(P is a part for the polymer structured division among a formula, and R expresses an alkyl group 
or an aryl group) 

[Claim 4] The ink constituent according to claim 1 with which the aforementioned polymer 
particle also consists of polymer which has film forming ability. 

[Claim 5] An ink constituent given in any 1 term of claims 1-4 which is that in which the 
aforementioned polymer particle has the minimum membrane formation temperature of 30 
degrees C or less. 

[Claim 6] The ink constituent according to claim 5 which is that in which the aforementioned 

water-soluble organic solvent has the boiling point of 180 degrees C or more. 

[Claim 7] An ink constituent given in any 1 term of claims 1-6 which is what the aforementioned 

polymer particle becomes from the polymer which makes thermoplastic polymer a principal 

component 

[Claim 8] The aforementioned thermoplastic polymer The poly (meta) acrylic ester, polystyrene, 
An acrylic-ester-styrene copolymer, polyvinyl acetate, (Meta) An ethylene-vinyl acetate 
copolymer, an ethylene-(meta) acrylic-ester copolymer, A polybutadiene, a polyisoprene, a 
polyvinyl chloride, a polyvinylidene chloride, Poly (alpha methyl styrene), a styrene-butadiene 
copolymer, an acrylic-acid (meta)-styrene copolymer, A styrene-maleic-acid copolymer, a 
styrene-itaconic-acid copolymer, a styrene-maleate copolymer. The ink constituent according to 
claim 7 which is what is chosen from the group which consists of a styrene-itaconic-acid ester 
copolymer, polyester, polyurethane, a polysiloxane, and a polyamide. 

[Claim 9] An ink constituent given in any 1 term of claims 1-8 whose aforementioned polymer 
particle is what has simple grain child structure. 



CLAIMS 




[Claim 10] The ink constituent according to claim 9 whose aforementioned polymer particle is 
what has the functional group of either a carboxyl group, a sulfonic group, an amide group, the 
amino group or a hydroxyl group. 

[Claim 1 1] An ink constituent given in any 1 term of claims 1-9 which is what has the core-shell 
structure where the aforementioned polymer particle consists of a core portion and a shell layer 
surrounding it. 

[Claim 12] The ink constituent according to claim 12 whose shell layer is what has the functional 
group of either a carboxyl group, a sulfonic group amide group, the amino group or a hydroxyl 
group. 

[Claim 13] An ink constituent given in any 1 term of claims 1-12 whose particle size of the 
aforementioned polymer particle is 0.4 micrometers or less. 

[Claim 14] An ink constituent given in any 1 term of claims 1-13 whose aforementioned color 
material is a color or a pigment. 

[Claim 15] An ink constituent given in any 1 term of the claims 1-14 which come to contain a 
sequestering agent further. 

[Claim 16] The ink constituent according to claim 15 whose aforementioned water-soluble 
sequestering agent is an amino carboxylic-acid derivative or a condensed phosphoric acid. 
[Claim 17] The ink constituent according to claim 16 whose aforementioned water-soluble 
sequestering agent is what is chosen from the group which consists of ethylene-diamine- 
tetraacetic acid, iminodiacetate, a NITORIRO acetic acid, a diethylenetriaminepentaacetic acid, a 
triethylenetetramine hexa acetic acid, a cyclohexane -1, 2-diamine tetrapod acetic acid, N- 
hydronalium KIECHIRU ethylene JIAMINTORI acetic acid, an ethylene glycol diethylether amine 
tetrapod acetic acid, an ethylenediamine tetrapod propionic acid, a pyrophosphoric acid, and 
TORI phosphoric acid. 

[Claim 18] An ink constituent given in any 1 term of claims 1-17 used for the ink-jet record 
method. 

[Claim 19] The record method are the record method of making an ink constituent adhering and 
printing to a record medium, and using an ink constituent given [ as an ink constituent ] in any 1 
term of claims 1-18. 

[Claim 20] The ink-jet record method are the ink-jet record method of breathing out the drop of 
an ink constituent and printing by making this drop adhering to a record medium, and using an ink 
constituent given [ as an ink constituent ] in any 1 term of claims 1—17. 

[Claim 21] The record method which comes to contain the process which the reaction mixture 
which comes to contain the reaction agent which contacts an ink constituent given in a record 
medium at any 1 term of claims 1-17 and this ink constituent, and generates an aggregate is 
made to adhere, and forms a picture. 

[Claim 22] The record method according to claim 21 by which a record medium adheres to the 
aforementioned ink constituent and/or the aforementioned reaction mixture by the ink-jet 
record method. 

[Claim 23] The record method according to claim 22 that the aforementioned reaction mixture is 
the thing which comes to contain a reaction agent, a water-soluble organic solvent, and water at 
least. 

[Claim 24] The record method according to claim 23 that the aforementioned reaction agent is 
polyvalent metallic salt, the poly allylamine, or its derivative. 

[Claim 25] The record method which comes to contain the process which an ink constituent 
given in any 1 term of claims 1-17 is made to adhere to the record medium which applied 
beforehand the reaction agent which contacts an ink constituent given in any 1 term of claims 
1-18, and generates an aggregate, and forms a picture. 

[Claim 26] The record method according to claim 25 that the aforementioned reaction agent is 
water-soluble polyvalent metallic salt. 

[Claim 27] The record method according to claim 26 of making an ink constituent adhering to a 
record medium by the ink-jet record method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Background of the Invention] The field this invention of invention relates to the still more 
detailed ink constituent preferably used for the ink-jet record method about an ink constituent. 
[0002] The background technical ink-jet record method is the printing method which the small 
drop of ink is made to fly and prints by making it adhere to record media, such as paper. This 
method has the feature [ picture / high-definition / high resolution and ] that printing is possible, 
at high speed with comparatively cheap equipment. 

[0003] What consists of a water soluble dye or a pigment, a water-soluble organic solvent, and 
water as an ink constituent used for ink-jet record conventionally is common. It is mentioned 
that the picture with little [ one ] bleeding of the performance for which this ink is asked is 
realizable. Especially, in process printing, the ink of one color touches other ink in many cases. 
The mixture on a record medium or generating of bleeding forms the color which is not desirable, 
and two ink of a different color brings about the resolution of a picture, color separation, the 
sharpness of an edge, and the fall of color purity. Therefore, that a picture with little bleeding is 
realizable is an important performance for which an ink constituent is asked. 
[0004] Furthermore, use of a pigment is recently tried as a color material. Although a pigment is 
excellent in water resistance and lightfastness compared with a color, since it remains as a 
particle and a pixel is formed on a record medium, it is often pointed out that it is inferior to 
scratch-proof nature. Moreover, since a pigment is essentially non-water solubility, it is 
necessary to distribute it stably in an ink constituent Some addition of a resin is proposed for 
stable distribution of a pigment, for example, the ink which made JP,62-1426,B distribute a 
pigment and a resin emulsion in water — JP,55-157668,A — water — the ink using the resin 
emulsion is indicated like [that distributing a pigment in insoluble resin emulsion dispersion liquid 
uses the emulsion which has specific film formation temperature for JP, 1-2 17088, A ] JP,3- 
60068,A and JP,4-18462,A Moreover, the proposal of aquosity dispersed-system pigment ink 
which used a macromolecule dispersant and the water-soluble organic solvent is made by JP,56- 
147859A JP,56-147860,A, and JP,4-5703,B. Moreover, since a pigment sinks in, and is not fixed 
to a record medium like a color but it is fundamentally fixed and fixed to a record intermediation 
body surface, it may be inferior to scratch-proof nature. The proposal that a resinous principle is 
added to an ink constituent and a record intermediation body surface is made to fix a pigment 
firmly for the improvement of the fixing nature of a pigment is also made. However, addition of 
the resin to such a pigment system ink constituent has a possibility of becoming what may be 
accompanied by elevation of the viscosity of an ink constituent and is not suitable for the ink-jet 
record method with a case. Moreover, the physical properties of an ink constituent changing and 
wetting the nozzle plate of an ink-jet recording head by addition of a resin, was observed. 
Consequently, regurgitation stability — an ink constituent breathes out, and there is nothing or 
flight deflection occurs — might fall. Furthermore, the addition to the ink of a water soluble resin 
reduced the water resistance of a picture, and when it was said that viscosity elevation of the 
ink constituent by evaporation of moisture generates the blinding of the nozzle of a recording 
head, it was observed. 



[0005] On the other hand, as the ink-jet record method, newly, after applying a polyvalent- 
metallic-salt solution to a record medium, the method of applying the ink constituent containing 
the color which has at least one carboxyl group is proposed recently (for example, JP,5- 
202328,A). In this method, insoluble complex is formed from polyvalent metal ion and a color. It is 
supposed that the high-definition picture which has water resistance and does not have color 
bleeding can be acquired by existence of this complex (for example, JP,6-106735,A). 
[0006] Moreover, the proposal that the high-definition color picture which does not have color 
bleeding highly [ picture concentration ] is obtained is also made by using it combining the black 
ink thickened or condensed by operation with the color ink containing the surfactant or 
permeability solvent, and salt which give permeability, and this salt (JP,6-106735,A). That is, the 
ink-jet record method to which it is supposed that a good picture is acquired by printing the first 
liquid containing the salt and 2 liquid with an ink constituent is proposed. 

[0007] Moreover, in addition to this, it is JP,3~240557,A, for example. The ink-jet record method 
of printing 2 liquid to JP,3-240558,A is proposed. 

[0008] Also in the ink JIETO record method of printing such 2 liquid, improvement in a 
performance is desired further. One of them is an improvement of the fixing capacity of a 
coloring component. In ink-jet record, the regular paper and recycled paper other than an 
exclusive record medium are used in many cases, and there is much what ink tends to permeate 
in these record media. For this reason, by a certain kind of medium, even if a high-definition 
picture is acquired, by other media, a blot and color bleeding of a picture may occur and the 
improvement is called for. The 2 is prevention of printing nonuniformity. Printing nonuniformity is 
disorder of the depth of shade of printed matter which comes from the bias of the coloring 
component in the paper. Usually, in the character of size, although it does not pose a big 
problem, if printing nonuniformity is in the use which must print a figure, a graph, etc., it poses an 
important problem. 
[0009] 

[Summary of the Invention] This time, the ink constituent containing the resin which has a 
certain kind of chelate structure could realize the picture excellent in scratch-proof nature, and 
this invention persons acquired knowledge that the various properties for which an ink 
constituent is asked further are realized at a high dimension, this invention is based on this 
knowledge. Therefore, this invention sets offer of an ink constituent which can realize the 
picture excellent in scratch-proof nature as the purpose. Moreover, this invention sets offer of 
an ink constituent which realizes the various properties for which the ink constituent used for 
the ink-jet record methods, such as blinding stability, regurgitation stability, and preservation 
stability, is asked at a high dimension as the purpose. Furthermore, this invention sets offer of 
the ink-jet record method which prints 2 liquid which can realize a high— definition picture as the 
purpose. And the ink constituent by this invention is an ink constituent which comes to contain 
color material, water, a water-soluble organic solvent, and a polymer particle, and consists of 
polymer in which this polymer particle has the ligand structure which can form a metal ion and a 
chelate. Moreover, the ink-jet record method using 2 liquid by this invention comes to contain 
the process which the reaction mixture which comes to contain the reaction agent which 
contacts the above-mentioned ink constituent and this ink constituent, and generates an 
aggregate is made to adhere, and forms a picture. 
[0010] 

[Detailed Description of the Invention] 1. The ink constituent by the ink constituent this 
invention is used for the recording method which used the ink constituent With the recording 
method using the ink constituent, the recording method by the writing implement with for 
example, an ink-jet recording method, a pen, etc. and various kinds of other printing methods are 
held. The ink constituent especially by this invention is preferably used for the ink-jet record 
method. 

[0011] The ink constituent by this invention comes to contain color material, water, the water- 
soluble organic solvent, and a polymer particle fundamentally. And this polymer particle consists 
of polymer which has the ligand structure which can form a metal ion and a chelate. 
[0012] 2. The metal ion which a polymer particle has in a BORIMA particle this invention, and the 



ligand structure which can form a chelate say the structure which generates a metal chelate 
compound in the form where it has two or more atoms which supply the electron which forms 
coordinate bond, and the atom of a parenthesis separates a suitable interval, and exists, 
consequently the atom of these plurality puts a metal ion. According to the desirable mode of 
this invention, as a desirable example of such ligand structure beta~diketone structure, 
polyamine structure, iminodiacetate structure, sarcosine structure, Ethanol amino acid structure, 
glycine structure, xanthogenic-acid structure, amidoximes structure, Amine structure, pyridine 
structure, imidazole structure, phosphonic acid structure, phosphinic acid structure, Phosphoric- 
acid structure, Schiff-base structure, oxime structure, hydronalium KISAMU structure, amino 
polycarboxylic-acid structure, thiol structure, the poly thioalcohol structure, 2-pyrrolidone 
structure, and 2-oxazolidone structure are mentioned. Furthermore, according to the concrete 
mode of this invention, the structure expressed with the following formula as ligand structure 
which can form a metal ion and a chelate is mentioned, for example. 
[Formula 2] 



(P is a part for the polymer structured division among a formula, and R expresses an alkyl group 
(a methyl group is preferably expressed [ C1-20 alkyl group ] for C1-10 alkyl group), or an aryl 
group (for example, a phenyl, a naphthyl, tolyl)) 

[0013] Structure when the ligand structure of the above-mentioned formula forms the metal and 
metal chelate of a bivalency is considered as follows. 



(Mt expresses a bivalent metal among a formula and P and R are as having defined by the top) 
The mechanism in which a good picture is realizable with the ink constituent containing the 
above polymer particles is considered as follows. However, the following theory is assumption to 
the last, and this invention is not limited to the following theory. 

[0014] or [ that a solvent component will sink into a record medium if an ink constituent adheres 
to a record intermediation body surface ] — or it evaporates and color material and a polymer 
particle are fixed on a record medium If the ligand structure which a polymer particle has forms 
the metal ion and chelate which exist in a record intermediation body surface in that case, color 
material and a polymer particle will condense quickly. Consequently, color material and a polymer 
particle remain in a record intermediation body surface, and it fixes powerfully to a record 
intermediation body surface, and the scratch-proof nature of a good picture is obtained. 
[0015] Although a color is more specifically sunk in and fixed to some extent to a record medium 
with a solvent component when color material is a color, it is that the layer which consists of a 
polymer particle is formed on it, and scratch-proof nature improves. Moreover, the ligand 
structure which a polymer particle has further forms the metal ion and chelate which exist in a 
record intermediation body surface, and a polymer particle makes a pigment fix firmly with a 
record medium, when color material is a pigment, although the molecule other than ligand 
structure itself helps fixing to the record intermediation body surface of a pigment 
[0016] Since this coat-ized polymer makes a record intermediation body surface fix color 
material more firmly as it is that in which a polymer particle has film forming ability according to 
the desirable mode of this invention which furthermore carries out a postscript, it is 
advantageous. If it is especially in this mode, it is not based on the kind of record medium, but a 
good picture can be realized. Specifically, a good picture is realizable also not only in a form but 




[Formula 3] 
P — C=CH — C — R 




O 



O 




a regular paper, recycled paper, etc. chiefly. 

[0017] According to the desirable mode of this invention, the particle size of a polymer particle is 
0.4 micrometers or less, and is about 0.005-0.3 micrometers more preferably. 
[0018] Moreover, about 1-10% of the weight of the ink constituent of the content of the 
polymer particle in the ink constituent by this invention is desirable, and it is 1 - 5% of the weight 
of a range more preferably. As for a polymer particle, according to the desirable mode of this 
invention, it is desirable that it is what has simple grain child structure. As for a polymer particle, 
according to still more nearly another desirable mode, it is desirable that it is what has the core- 
shell structure which consists of a core portion and a shell layer surrounding it. 
[0019] As for a polymer particle, according to the desirable mode of this invention, it is desirable 
to come to distribute in an ink constituent as a particulate material of a polymer emulsion. That 
is, in preparing the ink constituent by this invention, a polymer particle is the gestalt of a polymer 
emulsion and being mixed with the component which constitutes an ink constituent is desirable. 
According to the desirable mode of this invention, the particle diameter of the polymer particle in 
a polymer emulsion has desirable about 0.4 micrometers or less, and it is about 0.005-0.3 
micrometers more preferably. According to the desirable mode of this invention, that whose 
glass transition point of the polymer which constitutes a polymer particle is 30 degrees C or less 
is desirable. By using such polymer, the ink constituent by this invention forms a coat more 
certainly in ordinary temperature. 

[0020] According to the mode with a still more desirable this invention, when coming to 
distribute a polymer particle in an ink constituent as a particulate material of a polymer emulsion, 
it is desirable that the minimum membrane formation temperature of a polymer emulsion is 30 
degrees C or less. Here, the minimum membrane formation temperature casts a polymer 
emulsion thinly on metal plates, such as aluminum, and when temperature is raised, it means the 
temperature in which a transparent continuation film is formed. In the temperature field below 
the minimum membrane formation temperature, it becomes powdered white. Let temperature of 
this boundary be the minimum membrane formation temperature. According to this mode, quick- 
drying [ of printed matter ], ******, and scuff resistance and waterproof improvement can be 
aimed at further. 

[0021] An ink constituent adheres to a record medium, and the polymer particle which has such 
film forming ability will form the coat which polymer particles united and welded and included 
color material, if the water and the water-soluble organic solvent near the polymer particle 
permeate the interior of a record medium and decrease. Therefore, the picture acquired 
becomes what was excellent in scuff resistance and was excellent also in water resistance. 
When color material is a color, a part of color sinks into a record medium, and it is thought that a 
polymer particle remains in a record intermediation body surface, and forms a coat while 
incorporating some colors. To obtain good scratch-proof nature and good water resistance is 
considered by this coat. 

[0022] Moreover, as for a polymer particle, according to the desirable mode of this invention, it is 
desirable that it is what uses thermoplastic polymer as a component. Moreover, the bridge may 
be constructed over polymer. As an example of thermoplastic polymer, the poly (meta) acrylic 
ester, Polystyrene, an acrylic-ester (meta)-styrene copolymer, polyvinyl acetate, An ethylene 
vinylacetate copolymer, an ethylene-(meta) acrylic-ester copolymer, A polybutadiene, a 
polyisoprene, a polyvinyl chloride, a polyvinylidene chloride, Poly (alpha methyl styrene), a 
styrene-butadiene copolymer, an acrylic-acid (meta)-styrene copolymer, Although what is 
chosen from the group which consists of a styrene-maleic-acid copolymer, a styreneHtaconic- 
acid copolymer, a styrene-maleate copolymer, a styrene-itaconic-acid ester copolymer, 
polyester, polyurethane, a polysiloxane, and a polyamide is mentioned It is not limited to these. 
[0023] The polymer particle used in this invention can be manufactured as follows. First, the 
monomer which has ligand structure, and other monomers can be manufactured by the suitable 
polymerization method, for example, the method of carrying out an emulsion polymerization to a 
polymerization catalyst under existence of an emulsifier. Moreover, although it does not have 
ligand structure, the polymerization of the monomer which has a functional group can be carried 
out by the suitable polymerization method, for example, an emulsion polymerization, polymer can 



be obtained, and ligand structure can be introduced and manufactured to this functional group. 
[0024] More specifically, the polymer particle used in this invention can be obtained according to 
a well-known emulsion polymerization. That is, it can obtain by carrying out the emulsion 
polymerization of the monomer component which has ligand structure to other monomer 
components in underwater [ the polymerization catalyst and the emulsifier were made to exist ]. 
Here, as an usable emulsifier, an anionic surface active agent, nonionic surface active agents, 
and such mixture are raised. As an anion activator, an alkyl sulfonate, an alkyl sulfone sulfate, 
alkylbenzene sulfonates, alkylnaphthalenesulfonate, an alkylbenzene sulfone sulfate, the dialkyl 
sulfo succinate, a fatty-acid salt, a polyoxyethylene-alkyl-ether sulfate, a polyoxyethylene 
phenyl-ether sulfate, etc. are mentioned. As for a nonionic surface active agent, polyoxyethylene 
alkyl ether, polyoxyethylene alkyl phenyl ether, a polyoxyethylene-poly styryl phenyl ether, a 
polyoxyethylene-polyoxypropylene glycol, polyoxyethylene-polyoxypropylene alkyl ether, 
polyoxyethylene fatty acid ester, polyglyceryl fatty acid ester, etc. are mentioned. This emulsion 
polymerization is a method desirable although the polymer particle of a polymer emulsion gestalt 
is manufactured. According to the desirable mode of this invention, the viewpoint which obtains a 
stable polymer emulsion to the HLB of use of the surfactant of 15 to 20 is desirable. 
[0025] Although the monomer component used for the above manufacturing method will not be 
limited especially if the above-mentioned polymer component of a polymer particle is given, as 
the example Methyl (meta) acrylate, ethyl (meta) acrylate, isopropyl (meta) acrylate, n-butyl 
(meta) acrylate, isobutyl (meta) acrylate, n-amyl (meta) acrylate, isoamyl (meta) acrylate, n-hexyl 
(meta) acrylate, 2-ethylhexyl (meta) acrylate, Octyl (meta) acrylate, desyl (meta) acrylate, 
Dodecyl (meta) acrylate, octadecyl (meta) acrylate, Cyclohexyl (meta) acrylate, phenyl (meta) 
acrylate, Benzyl (meta) acrylate, 2-hydroxyl ethyl (meta) acrylate, 2-hydroxypropyl (meta) 
acrylate, glycidyl methacrylate, Vinyl esters, such as acrylic esters, such as glycidyl acrylate, or 
a methacrylic ester, and vinyl acetate; Acrylonitrile, Styrene, such as a methacrylonitrile, 2- 
methyl styrene, vinyltoluene, t-butyl styrene, crawl styrene, a vinyl anisole, vinyl naphthalene, 
Aromatic vinyls, such as a divinylbenzene; Halogenation vinylidenes; ethylene, such as a 
vinylidene chloride and a fluoride vinylidene, A propylene, an isopropanal pyrene, a butadiene, a 
vinyl pyrrolidone, a vinyl chloride, vinyl ether, a vinyl ketone, a chloroprene, etc., The acrylic acid 
containing a carboxyl group, a methacrylic acid, a maleic acid, or its monoalkyl Estelle, Ethylene 
nature unsaturated carboxylic acids, such as an itaconic acid or its monoalkyl ester, a fumaric 
acid, or its monoalkyl ester; The acrylamide which has an amide group, N-methylamino ethyl 
methacrylate containing amino groups, such as N and N-dimethyl acrylamide N-methylamino 
ethyl acrylate, dimethylaminoethyl methacrylate, Dimethylamino ethyl acrylate, diethylamino ethyl 
methacrylate, The alkylamino ester of acrylic acids, such as diethylamino ethyl methacrylate, or 
a methacrylic acid; N-(2-dimethylaminoethyl) acrylamide, The unsaturation amides which have 
alkylamino machines, such as N-(2-dimethylaminoethyl) methacrylamide, N, and N-dimethylamino 
propyl acrylamide The vinyl ether which has alkylamino machines, such as monochrome 
vinylpyridines, such as a vinylpyridine, and dimethylaminoethyl vinyl ether; A vinyl imidazole etc., 
What has sulfone machines, such as a vinyl sulfonic acid, a styrene sulfonic acid and its salt, a 
2-acryloylamino-isobutane sulfonic acid, and its salt, is mentioned. Independent or two sorts or 
more can be mixed and used for these monomers. 

[0026] A polymer particle can be made into simple grain child structure or core-shell structure 
as described above. 

[0027] Here, although especially the polymer particle of core-shell structure is not limited, 
generally it can be manufactured according to the emulsion polymerization of a multi-stage story 
etc. by well-known technique. 

[0028] When a polymer particle is core-shell structure, as for ligand structure, existing in a shell 
layer is desirable. 

[0029] According to the mode with a still more desirable this invention, it is desirable that it is 
that in which a polymer particle has the functional group of either a carboxyl group or a sulfonic 
group also in any of simple grain child structure and core-shell structure, and the thing which 
comes to have an amide group, a hydroxy! group, or an amino group further is desirable. In the 
case of core-shell structure, it is desirable that these functional groups exist in a shell layer. 



After it may make these bases exist in the structure of a monomer and they obtain a po|ymer 
particle, you may make them add to the front face according to graft polymerization etc. in the 
above-mentioned manufacturing method. Although it is thought that existence of such a basis is 
desirable from the following mechanisms expected, the following theory is assumption to the last, 
and this invention is not limited to this. Hydrophilic radicals, such as a carboxyl group of such a 
polymer particle front face, a sulfonic group and an amide group, an amino group, and a hydroxyl 
group, carry out hydrogen bond to the hydroxyl group (OH basis) of the cellulose which 
constitutes paper fiber, and make a polymer particle and paper fiber adsorb firmly. Consequently, 
osmosis in the interior of paper of color material, such as a pigment, is suppressed. Especially, 
polymer particle structure is core-shell structure, and since the rate in which these hydrophilic 
radicals of a particle particle front face exist increases when hydrophilic radicals, such as a 
carboxyl group, a sulfonic group and an amide group, an amino group, and a hydroxyl group, 
contain in a shell layer, an effect is acquired further. Since the interior of paper is permeated and 
it decreases, polymer particles unite, the water and the water-soluble organic solvent near the 
polymer particle which stuck to this paper fiber are welded further, color material, such as a 
pigment, is incorporated, and a coat is formed. Furthermore, the ink constituent containing the 
polymer particle which has these bases does not wet the nozzle plate front face which gave the 
recording head of an ink jet printer a water-repellent finish. Consequently, the poor regurgitation 
by wetting on the front face of a nozzle plate of ink, generating of flight deflection, etc. become 
what there is not and was excellent in regurgitation stability. Furthermore, the ink constituent 
containing the polymer particle which has these bases becomes the thing excellent in 
preservation stability. 

[0030] 3. Its pigment is desirable although the color material contained in the ink constituent by 
the color-material this invention may be any of a color and a pigment. 

[0031] As a color, various colors, such as direct dye, acid dye, the food color, basic dye, a 
reactive dye, a disperse dye, a vat dye, a solubilized vat dye, and a reaction disperse dye, can be 
used. 

[0032] Moreover, an inorganic pigment and an organic pigment can be used as a pigment. In 
addition to titanium oxide and an iron oxide, as an inorganic pigment, the carbon black 
manufactured by well-known methods, such as the contacting method, the furnace method, and 
thermal **, can be used. Moreover, as an organic pigment, an azo pigment (an azo lake, insoluble 
azo pigment, a disazo condensation pigment, a chelate azo pigment, etc. are included), polycyclic 
formula pigments (for example, phthalocyanine-pigment, perylene pigment, and peri non a 
pigment, an anthraquinone pigment, a Quinacridone pigment, a dioxazine pigment, a thioindigo 
pigment, an isoindolinone pigment, a kino FURARON pigment, etc.), color chelates (for example, a 
basic dye type chelate, an acid-dye type chelate, etc.), a nitro pigment, an oximido pigment, an 
aniline black As carbon black used especially as black ink Mitsubishi Chemical 2300 [ No.] and 
No. — 900, MCF88, No.33, No.40, No.45, No.52, MA7, MA8 and MA100, and No2200B etc. — 
made in Colombia Raven5750, Raven5250, Raven5000, Raven3500, Raven1255, and Raven700 
etc. — Regal 400R by Cabot Corp., and Regal 330R, Rega I660R, and Mogul L, Monarch700, 
Monarch 800, Monarch 880, Monarch 900, Monarch 1000, Monarch 1100, Monarch 1300, and 
Monarch 1400 etc. — Degussa make Color Black FW1 and ColorBlack FW2, Color Black FW2V 
and Color Black FW18 and Color Black FW200 and ColorBlack S150, Color Black S160 and Color 
Black S170 and Printex 35, Printex U, Printex V, Printex 140U, Special Black 6, Special Black 5, 
Special Black4A, and Special Black 4 etc. — it can be used As a pigment used for yellow ink 
C.LPigment Yellow 1 and C.I.Pigment Yellow 2 and C.I.Pigment Yellow3, C. LPigment Yellow 12, C. 
LPigment Yellow 13, C. [.Pigment Yellow 14C and C.LPigment Yellow 16, C.LPigment Yellow 17, 
C.LPigment Yellow 73, and C.LPigment Yellow 74 and C.LPigment Yellow 75 and C.LPigment 
Yellow83 and C.LPigment Yellow 93 and C.LPigment Yellow95 and C.LPigment Yellow97 and 
C.LPigment Yellow 98 and C.LPigment Yellow! 14, C.LPigment Yellow128, C.LPigment Yellow129, 
C.LPigment Yellow151, and C.LPigment Yellow154 etc. — it is mentioned moreover, as a pigment 
used for Magenta ink C. LPigment Red 5, C.LPigment Red 7, C.LPigment Red 12, and C.LPigment 
Red 48 (calcium), C.LPigment Red48 (Mn) and C.LPigment Red 57 (calcium), C.LPigment Red 
57:1, C. — LPigment Red 112, C.LPigment Red 123, C.LPigment Red 168, and C.LPigment Red 



184 C.LPigment Red 202 etc. — it is mentioned As a pigment used for cyano ink C. I.Pigment 
Blue 1, C. LPigment Blue 2, C. [.Pigment Blue 3, C. LPigmentBlue 15:3, C. [.Pigment Blue 15:34, C. 
— [.Pigment Blue 16, C.LPigment Blue22, C.I.Pigment Blue 60, C.I. Vat Blue 4, and C.I.Vat Blue 60 
etc. — it is mentioned However, it is not limited to these. 

[0033] The particle size of these pigments is 10 micrometers. The following is desirable still more 
desirable and it is 0.1 micrometers. It is the following. 

[0034] As for these pigments, according to the desirable mode of this invention, it is desirable to 
be added by ink as pigment dispersion liquid which were distributed in the aquosity medium and 
obtained with the dispersant or the surfactant. The dispersant commonly used as a desirable 
dispersant although pigment dispersion liquid are prepared, for example, a macromolecule 
dispersant, can be used. In addition, probably, what the dispersant and surfactant which are 
contained in these pigment dispersion liquid will function also as the dispersant and surfactant of 
an ink constituent will be clear to this contractor. Naturally-ocurring polymers are mentioned as 
a desirable example of a macromolecule dispersant, and cellulosics, such as alginic-acid 
derivatives, such as glucosides, such as natural rubber, such as protein, such as glue, gelatin, 
GAZEIN, and albumin, gum arabic, and a tragacanth gum, and SABONIN, an alginic acid and 
propylene glycol alginate, an alginic-acid triethanolamine, and an ammonium alginate, a methyl 
cellulose, a carboxymethyl cellulose, a hydroxyethyl cellulose, and an ethyl hydroxy cellulose, etc. 
are mentioned as the example. A synthetic macromolecule is mentioned as a desirable example 
of a macromolecule dispersant. Furthermore, polyvinyl alcohol A polyvinylpyrrolidones, 
polyacrylic-acid, and acrylic-acid-acrylic nitril copolymer, An acrylate-acrylic nitril copolymer, a 
vinyl acetate-acrylic-ester copolymer, Acrylic resins, such as an acrylic-acid-acrylic-ester 
copolymer, a styrene-acrylic-acid copolymer, A styrene-methacrylic-acid copolymer, a styrene- 
methacrylic-acid-acrylic-ester copolymer, Styrene-acrylic resin, such as a styrene-alpha- 
methyl-styrene-acrylic-acid copolymer and a styrene-alpha-methyl-styrene-acrylic-acid- 
acrylic-ester copolymer, A styrene-maleic-acid copolymer, a styrene maleic anhydride 
copolymer, A vinyl naphthalene-acrylic-acid copolymer, a vinyl naphthalene-maleic-acid 
copolymer, And vinyl acetate system copolymers and those salts, such as a vinyl acetate- 
ethylene copolymer, a vinyl acetate-fatty-acid vinyl ethylene copolymer, a vinyl acetate-maleate 
copolymer, a vinyl acetate-crotonic-acid copolymer, and a vinyl acetate-acrylic-acid copolymer, 
are mentioned. In these, the copolymer of a monomer with especially a hydrophobic radical and a 
monomer with a hydrophilic radical and the polymer which consists of a monomer which had the 
hydrophobic radical and the hydrophilic radical in the molecular structure are desirable. 
[0035] The content of the pigment in the ink constituent of this invention has about 0.5 - 25 
desirable % of the weight, and it is about 2 - 15 % of the weight more preferably. 
[0036] 4. The water-soluble organic solvent and the ink constituent by this invention come to 
contain a water-soluble organic solvent. This water-soluble organic solvent is a low-boiling point 
organic solvent preferably, and a methanol, ethanol, n-propyl alcohol, iso-propyl alcohol, n- 
butanol, a sec-butanol, a tert-butanol, an iso-butanol, n— pentanol, etc. are raised as the example. 
Especially monohydric alcohol is desirable. The low-boiling point organic solvent has the effect 
which shortens the drying time of ink. 0.1 - 30% of the weight of the ink of the addition of the 
low-boiling point organic solvent is desirable, and it is 5 - 10% of the weight of a range more 
preferably. 

[0037] Moreover, according to the desirable mode of this invention, the ink constituent used for 
this invention has a desirable bird clapper including the wetting agent which consists of a high- 
boiling point organic solvent further. As a desirable example of a high-boiling point organic- 
solvent agent, ethylene glycol, a diethylene glycol, A triethylene glycol, a polyethylene glycol, a 
polypropylene glycol, A propylene glycol, a butylene glycol, 1 and 2, 6-hexane triol, A thioglycol, a 
hexylene glycol, a glycerol, trimethylolethane, Polyhydric alcohol, such as a trimethylol propane, 
ethylene glycol monoethyl ether, An ethylene glycol monobutyl ether, the diethylene-glycol 
monomethyl ether, A diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, 
The TORIECHIEREN glycol monomethyl ether, the triethylene-glycol monoethyl ether, Alkyl 
ether [ of polyhydric alcohol such as the triethylene-glycol monobutyl ether, ], urea, 2- 
pyrrolidone, N-methyl-2-pyrrolidone, 1, and 3-dimethyl-2-imidazolidinone etc. is raised. 



[0038] 0.1 - 30% of the weight of the ink of the addition of these wetting agents is desirable, and 
it is 1 - 10% of the weight of a range more preferably. 

[0039] When the glass transition point of a polymer particle is [ the minimum membrane 
formation temperature of 30 degrees C or less or a polymer emulsion ] 30 degrees C or less 
according to the desirable mode of this invention, use of a water-soluble organic solvent 180 
degrees C or more has the desirable boiling point, as the desirable example of the above- 
mentioned water-soluble organic solvent — ethylene glycol (boiling point: — the inside of below 
197 degree-C; parenthesis shows the boiling point) — A propylene glycol (187 degrees C), a 
diethylene glycol (245 degrees C), A pentamethylene glycol (242 degrees C), a trimethylene 
glycol (214 degrees C), 2-butene-1, 4-diol (235 degrees C), 2-ethyl -1, 3-hexandiol (243 degrees 
C), The 2-methyl -2, 4-pentanediol (197 degrees C), a N-methyl-2-pyrrolidorie (202 degrees C), 
1, 3-dimethyl-2-imidazolidinone (257-260 degrees C), 2-pyrrolidone (245 degrees C), A glycerol 
(290 degrees C), tripropyllene glycol monomethyl ether (243 degrees C), A dipropylene-glycol 
monoethyl glycol (198 degrees C), the dipropylene-glycol monomethyl ether (190 degrees C), A 
dipropylene glycol (232 degrees C), the triethylene-glycol monomethyl ether (249 degrees C), A 
tetraethylene glycol (327 degrees C), a triethylene glycol (288 degrees C), The diethylene-glycol 
monobutyl ether (230 degrees C), a diethylene glycol monoethyl ether (202 degrees C), the 
diethylene-glycol monomethyl ether (194 degrees C), etc. are mentioned. According to the 
desirable mode of this invention, it is desirable to use what is chosen from ethylene glycol, a 
diethylene glycol, a pentamethylene glycol, a trimethylene glycol, 2-butene-1, 4-diol, 2-ethyl -1, 
3-hexandiol, the 2-methyl -2, 4-pentanediol, a glycerol, a dipropylene glycol, a tetraethylene 
glycol, a triethylene glycol, a N-methyl-2-pyrrolidone, 1, 3-dimethyl-2-imidazolidinone, and 2- 
pyrrolidone as a high-boiling point water-soluble solvent. 

[0040] Furthermore, as for the ink constituent by this invention, according to the desirable mode 
of this invention, it is desirable to come to contain sugar, the third class amine, hydroxylation 
alkali, or ammonia. An ink constituent with high **** stability is obtained without maintaining a 
fluidity and redispersible for a long time, and the blinding of a nozzle arising further by these 
addition, at the time of the reboot under printing or after printing discontinuation, even if neither 
condensation of color material nor the rise of viscosity is also in prolonged storage, and it excels 
in preservation stability and it leaves it in the state of opening (state where the room 
temperature is describing air). 

[0041] A monosaccharide, a disaccharide, oligosaccharide (a trisaccharide and a tetrasaccharide 
are included), and polysaccharide are raised, and, as for the sugar which can be added to the ink 
constituent by this invention, a glucose, a mannose, a fructose, a ribose, a xylose, arabinose, a 
galactose, an aldonic acid, a glucitol, a (sorbitol), a maltose, a cellobiose, a lactose, a sucrose, a 
trehalose, a maltotriose, etc. are raised preferably. Here, polysaccharide means the sugar of a 
wide sense and suppose that it uses for the meaning containing the matter which exists in 
natures, such as an alginic acid, alpha-cyclodextrin, and a cellulose, widely. Moreover, as a 
derivative of these saccharides, they are the reducing sugar (for example, sugar-alcohol 
(expressed with general formula HOCH2 nCH(CHOH)2 OH (it is here and the integer of n=2-5 is 
expressed)), oxidization sugar, amino acid (for example, an aldonic acid, a uronic acid, etc.), a 
thiosugar, etc. are raised.) of said saccharide. Especially sugar-alcohol is desirable and a maltitol, 
a sorbitol, etc. are raised as an example. 

[0042] the content of these saccharides — 0.1- of ink — it is 1 - 30% of the weight of a range 
more preferably 40% of the weight 

[0043] As for the third class amine of ** which can be added to the ink constituent by this 
invention, a trimethylamine, a triethylamine, a triethanolamine, a dimethylethanolamine, a diethyl 
ethanolamine, a TORIISO propenol amine, a butyl diethanolamine, etc. are mentioned. Even if it 
uses these independently and uses them together, they are not cared about The addition to the 
ink constituent of this invention of these third class amine is 0.5 - 5 % of the weight more 
preferably 0.1 to 10% of the weight. 

[0044] The hydroxylation alkali which can be added to the ink constituent by this invention is a 
potassium hydroxide, a sodium hydroxide, and a lithium hydroxide, and the addition to the ink 
constituent of this invention is 0.01 - 5 % of the weight, and is 0.05 - 3 % of the weight 



preferably. 

[0045] The ink constituent of this invention can contain a surfactant further, as the example of a 
surfactant — an anionic surfactant (for example, dodecyl BENZERU sulfonic~acid sodium — ) 
The ammonium salt of lauryl acid sodium and polyoxyethylene-alkyl-ether sulfate etc., a nonionic 
surfactant (for example, polyoxyethylene alkyl ether — ) Polyoxyethylene alkyl ester, 
polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene alkyl phenyl ether, polyoxyethylene 
alkylamine, Acetylene glycols, such as polyoxyethylene alkylamide (Olefin Y and SAFI Norians 82, 
104, 440, 465, and 485 (all are the products made from Air Products and Chemicals Inc.) are 
mentioned.) These can use together independent use or two sorts or more. 
[0046] In addition to the aforementioned polymer particle, a general-purpose polymer particle 
can also be included in the ink constituent of this invention. As for this general-purpose polymer 
particle, it is desirable to use the thing of the form of a polymer emulsion. As this polymer 
particle, acrylic polymer, vinyl acetate system polymer, a styrene-butadiene system copolymer, 
vinyl chloride system polymer, an acrylic-styrene system copolymer, butadiene system polymer, 
styrene system polymer, etc. are raised. Moreover, the particle diameter of these polymer 
particles has desirable about 0.4 micrometers or less, and it is about 0.005-0.3 micrometers 
more preferably. These polymer particles can also use what is marketed as a form of a polymer 
emulsion, the micro gel E-1002 and E-5002 (a styrene-acrylic polymer emulsion — ) [ for 
example, ] the Nippon Paint Co., Ltd. make and BONKOTO 4001 (an acrylic polymer emulsion — ) 
the Dainippon Ink & Chemicals, Inc. make and BONKOTO 5454 (a styrene-acrylic polymer 
emulsion — ) The Dainippon Ink & Chemicals, Inc. make, SAE-1014 (a styrene-acrylic polymer 
emulsion, Nippon Zeon Co., Ltd. make), SAIBI Norian SK-200 (an acrylic polymer emulsion, 
SAIDEN CHEMICAL INDUSTRY CO., LTD. make), etc. are raised. 

[0047] In addition, you may add pH regulator, antiseptics, an antifungal agent, a phosphorus 
system antioxidant, etc. if needed. 

[0048] 5. According to the desirable mode of a water— soluble sequestering agent this invention, 
the ink constituent by this invention has a desirable bird clapper including a sequestering agent. 
In this invention, a water-soluble sequestering agent means what generates promptly the metal 
ion more than divalent, and a water-soluble stable chelate. 

[0049] By addition of this sequestering agent, the preservation stability of an ink constituent can 
be improved and the blinding of a nozzle can be prevented further effectively. The reason is 
considered as follows. That is, a sequestering agent catches the polyvalent metal ion which 
exists in an ink constituent as color material, water, and an impurity originating in a water- 
soluble organic solvent. Consequently, it is considered to be a reason that the polymer particle 
which has the ligand structure which can form a metal ion and a chelate can prevent effectively 
condensing by the metal ion in an ink constituent. Therefore, as for addition of a superfluous 
sequestering agent, it is desirable to avoid from taking the opportunity of the reaction of the 
metal ion and polymer particle which exist in a record intermediation body surface, and reducing 
the cohesiveness of an ink constituent. According to the desirable mode of this invention, a 
water-soluble sequestering agent is 0.01 - 1% of the weight of a range preferably [ being added 
in 0.0001 - 5% of the weight of the range ], and more preferably. 

[0050] As for this sequestering agent, according to the desirable mode of this invention, it is 
desirable in the case of manufacture of an ink constituent to be mixed with other components in 
advance of addition of a polymer particle. It is because the metal ion as an impurity can be 
effectively caught by this. 

[0051] What is chosen from the group which consists of ethylene-diamine-tetraacetic acid, 
iminodiacetate, a NITORIRO acetic acid, a diethylenetriaminepentaacetic acid, a 
triethylenetetramine hexa acetic acid, a cyclohexane -1, 2-diamine tetrapod acetic acid, N- 
hydronalium KIECHIRU ethylene JIAMINTORI acetic acid, an ethylene glycol diethylether amine 
tetrapod acetic acid, an ethylenediamine tetrapod propionic acid, a pyrophosphoric acid, and 
TORI phosphoric acid as an example of the water-soluble sequestering agent used for this 
invention is mentioned. 

[0052] 6. The ink constituent by the manufacturing method this invention of an ink constituent 
can manufacture the aforementioned component by distributing and mixing by the suitable 



method. Preferably a pigment, a macromolecule dispersant, and water first A suitable disperser 
for example, a ball mill, a sand mill, attritor, a roll mill, and an agitator mill — It mixes by a 
Henschel mixer, the colloid mill, the ultrasonic homogenizer, the jet mill, on-GUMIRU, etc., and 
uniform pigment dispersion liquid are prepared, subsequently After the boiling point adds a 
water-soluble organic solvent 180 degrees C or more, sugar, pH regulator, antiseptics, an 
antifungal agent, etc. to water and makes it dissolve in it enough, the polymer emulsion which 
makes the aforementioned polymer particle a particulate material is added, it fully stirs in 
ordinary temperature by the suitable disperser, and an ink solvent is prepared. Stirring the 
aforementioned pigment dispersion liquid by the suitable disperser, the aforementioned ink 
solvent is dropped gradually and stirred enough [ further ]. It filters in order to remove the big 
and rough particle and foreign matter leading to blinding, after fully agitating, and the target ink 
constituent is obtained. 

[0053] In addition, as described above, as for a sequestering agent, it is desirable to be mixed 
with other components in advance of addition of a polymer particle. 

[0054] 7. The ink constituent by the ink-jet record method this invention is preferably used for 
the ink-jet record method as above-mentioned. Furthermore, the ink constituent by this 
invention is preferably used for the color ink-jet record method using two or more color ink 
constituents. This color ink-jet record method is explained using a drawing. 
[0055] The ink-jet recording device of drawing 1 contains an ink constituent on a tank, and is a 
mode by which an ink constituent is supplied to a recording head through an ink tube. That is, a 
recording head 1 and the ink tank 2 are opened for free passage by the ink tube 3. Here, the 
interior is divided and, as for the ink tank 2, it comes to prepare the room of two or more color 
ink constituents by the ink constituent and the case. 

[0056] A recording head 1 moves by the timing belt 6 driven by the motor 5 along with carriage 
4. On the other hand, the paper 7 which is a record medium is put on the position which meets a 
recording head 1 by the platen 8 and the guide 9. In addition, in this mode, it comes to prepare a 
cap 10. A suction pump 11 is connected with a cap 10, and the so-called cleaning operation is 
performed. The attracted ink constituent is collected and put on the waste ink tank 13 through a 
tube 12. 

[0057] The enlarged view of the nozzle side of a recording head 1 is shown in drawing 2 . The 
portion shown by 1c is the nozzle side of an ink constituent, and a yellow ink constituent, a 
Magenta ink constituent, a cyano ink constituent, and a black ink constituent are breathed out 
from nozzles 22, 23, 24, and 25, respectively. 

[0058] Furthermore, the ink-jet record method using the recording head of a publication is 
explained to this drawing 2 using drawing 3 . A recording head 1 moves in the direction of arrow 
A. Between the movement, an ink constituent is printed and a printing area 31 is formed. 
[0059] Furthermore, there are some to which a supplement of an ink constituent is performed by 
exchanging the cartridge which is an ink tank in an ink-jet recording device. Moreover, this ink 
tank may be united with a recording head. 

[0060] The desirable example of the ink-jet recording device using such an ink tank is shown in 
drawing 4 . The same reference number was attached about the member same all over drawing 
as the equipment of drawing 1 . In the mode of drawing 4 , it comes to unite a recording head 1 
with the ink tank 2. You may be the same as that of the equipment of drawing 1 to printing 
method fundamentally. And in this mode, both a recording head 1 and the ink tank 2 move in a 
carriage 4 top. 

[0061] 8. According to the desirable mode of this invention, the ink constituent by this invention 
is preferably used for the record method using two liquid with the reaction mixture which comes 
to contain the reaction agent which contacts an ink constituent and this ink constituent and 
generates an aggregate at the record method pan using 2 liquid. According to this method, it 
excels in fixing nature, and excels in ****** and scuff resistance, and water resistance, and the 
picture which has good OD value and good glossiness can be acquired. A reaction agent 
collapses the distributed state of color material and a polymer emulsion, and the reason 
produces an aggregate, and has the fixing nature which was excellent to record media, such as 
paper, and high OD value and high glossiness, and it is thought that a high-definition picture 



without feathering, bleeding, and a blot is realized. 

[0062] As an example of the reaction agent which contacts the ink constituent by this invention 
and generates an aggregate, polyvalent metallic salt, the poly allylamine, and/or its derivative are 
mentioned. The polyvalent metal ion originating in especially polyvalent metallic salt forms the 
ligand structure and chelate structure which a polymer particle has, collapses the distributed 
state of a polymer particle quickly, and promotes formation of an aggregate. Consequently, color 
material has osmosis in a record medium suppressed, and can realize a picture with little 
bleeding. Moreover, a part of ligand structures form the metal ion and chelate on a record 
medium as above-mentioned, and fix color material to a record intermediation body surface 
firmly. Moreover, the ligand structure of a polymer particle, and directly, although the poly 
allylamine or its derivative as a reaction agent does not react, it collapses the distributed state 
of a polymer particle quickly, and promotes formation of an aggregate. Moreover, the ligand 
structure of a polymer particle is firmly combined with the metal ion on a record medium. 
Therefore, even if it is the case where the poly allylamine or its derivative as a reaction agent is 
used, and it is few, the picture excellent in scratch-proof nature which is bleeding is realizable. 
[0063] As polyvalent metallic salt, it consists of polyvalent metal ion more than divalent, and an 
anion combined with these polyvalent metal ion, and a meltable thing is used for water. As an 
example of polyvalent metal ion, trivalent metal ion, such as divalent-metal ion, such as 
calcium2+, Cu2+, nickel2+, Mg2+ Zn2+, and Ba2+, aluminum3+, Fe3+, and Cr3+, raises, and it is 
****. As an example of an anion, they are CI- N03-, and K Br- CI03-, CH3COO-, etc. are 
raised, and they are a nitrate ion or carboxylic-acid ion preferably. Here, carboxylic-acid ion is 
guided from the carboxylic acid chosen from the group which consists of a saturation aliphatic 
monocarboxylic acid of carbon numbers 1-6, and a ring formula monocarboxylic acid of carbon 
numbers 7-11 preferably. As a desirable example of the saturation aliphatic monocarboxylic acid 
of carbon numbers 1-6, formic acid, an acetic acid, a propionic acid, an isobutyric acid, a valeric 
acid, an isovaleric acid, a pivalic acid, a hexanoic acid, etc. are mentioned. Especially formic acid 
and an acetic acid are desirable. It may be replaced by the hydroxyl group, a benzoic acid, a 
naphthoic acid, etc. are mentioned as a desirable example of such a carboxylic acid, and the 
hydrogen atom on the saturated-aliphatic-hydrocarbon machine of this monocarboxylic acid is a 
benzoic acid more preferably. 

[0064] Moreover, the derivative which the poly allylamine and the poly allylamine derivative can 
be meltable in water, and can be the cation system macromolecule which carries out an electric 
charge to plus underwater, for example, is expressed with the following formula (a), a formula (b), 
and a formula (c) is mentioned. 
[0065] 
[Formula 4] 

-f-CH 2 CH4- 
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(X- expresses a chloride ion, a bromide ion, iodide ion, a nitrate ion, a phosphate anion, a sulfate 
ion, acetic-acid ion, etc. among a formula.) 

Furthermore, the copolymer of polymer and diaryl methylanmmonium chloride which the 
allylamine and the diarylamine copolymerized, and a sulfur dioxide can be used. 
[0066] The reaction mixture used in this invention comes to contain polyvalent metallic salt, the 
poly allylamine and/or the poly allylamine derivative, and water fundamentally. 
[0067] although the concentration of the aforementioned polyvalent metallic salt in this reaction 
mixture may be suitably determined in a quality of printed character and the range from which 
the effect of blinding prevention is acquired, it is about 0.1 to 40 that is reaction mixture 
preferably % of the weight, and is about 5 to 25 % of the weight more preferably Moreover, as for 
the concentration of the aforementioned poly allylamine in this reaction mixture, and/or the poly 
allylamine derivative, it is desirable that it is 0.5 to 10 of reaction mixture % of the weight. . 
[0068] Moreover, in this invention, a bird clapper is desirable to reaction mixture including 
wetting agents, such as a high-boiling point organic solvent. As a desirable example of a high- 
boiling point organic solvent, what was indicated by the term of an ink constituent is mentioned. 
A high-boiling point organic solvent prevents the blinding of a head by preventing dryness of 
reaction mixture. 

[0069] although especially the addition of a high-boiling point organic solvent is not limited — 
desirable — It is about 0.5 - 40 % of the weight, and is about 2 - 20 % of the weight more 
preferably. 

[0070] According to the more desirable mode of this invention, it is desirable to add the 
triethylene-glycol monobutyl ether and a glycerol as a high-boiling point organic solvent. When 
adding combining these, the addition of the triethylene-glycol monobutyl ether and a glycerol has 
about 10 - 20 % of the weight, and about 1-15 desirable % of the weight respectively. Moreover, 
this reaction mixture may add the aforementioned surfactant. In addition, in order to raise 
preservation stability, you may add pH regulators, such as ammonia, antiseptics, an antifungal 
agent, etc. to reaction mixture if needed. 

[0071] Moreover, this reaction mixture is good also as what added color color material, was 
colored and has the function of an ink constituent. 

[0072] Only the place to which an ink constituent is made to adhere about adhesion in the 
record medium of reaction mixture may be which mode of the method to which reaction mixture 
is made to adhere alternatively, and the method of making reaction mixture adhere to the whole 
paper. Although the former can hold down the consumption of reaction mixture to necessary 
minimum and is economical, a certain amount of precision is required of the position to which 
both reaction mixture and an ink constituent are made to adhere. On the other hand, although a 
demand of the precision of the adhesion position of reaction mixture and an ink constituent is 
eased for the latter compared with the former, a lot of reaction mixture is made to adhere to the 
whole paper, and paper tends to curl in the case of dryness. Therefore, it may be determined in 
consideration of the combination of an ink constituent and reaction mixture whether to adopt 
which method. 

[0073] As for the above-mentioned ink constituent and reaction mixture, according to the 
desirable mode of this invention, it is desirable to be applied to a record medium by the so-called 
ink-jet record method. That is, the record method which breathes out a drop from the ink 
discharge opening of an ink-jet recording head, is made to adhere to a record medium, and forms 
a picture is desirable. 

[0074] The ink-jet record method using the ink constituent and reaction mixture by this 
invention is further explained using a drawing. 

[0075] The ink-jet recording device of drawing 5 contains an ink constituent and reaction 
mixture on a tank, and is a mode by which an ink constituent and reaction mixture are supplied 
to a recording head through an ink tube. That is, a recording head 51 and the ink tank 52 are 
opened for free passage by the ink tube 3. Here, the interior is divided and, as for the ink tank 
52, it comes to prepare the room of two or more color ink constituents, and the room of reaction 
mixture by the ink constituent and the case. 



[0076] A recording head 51 moves by the timing belt 6 driven by the motor 5 along with carriage 
4. On the other hand, the paper 7 which is a record medium is put on the position which meets a 
recording head 51 by the platen 8 and the guide 9. In addition, in this mode, it comes to prepare 
a cap 10. A suction pump 11 is connected with a cap 10, and the so-called cleaning operation is 
performed. The attracted ink constituent is collected and put on the waste ink tank 13 through a 
tube 12. 

[0077] The enlarged view of the nozzle side of a recording head 51 is shown in drawing 6 . The 
portion shown by 51b is the nozzle side of reaction mixture, and it comes to prepare the nozzle 
21 by which reaction mixture is breathed out in lengthwise. On the other hand, the portion shown 
by 51c is the nozzle side of an ink constituent, and a yellow ink constituent, a Magenta ink 
constituent, a cyano ink constituent, and a black ink constituent are breathed out from nozzles 
22, 23, 24, and 25, respectively. 

[0078] Furthermore, the ink-jet record method using the recording head of a publication is 
explained to this drawing 6 using drawin g 7 . A recording head 51 moves in the direction of arrow 
A. Between the movement, reaction mixture is breathed out from nozzle side 51b, and the band- 
like reaction mixture adhesion field 61 is formed on a record medium 7. Next, the specified 
quantity transfer of the record medium 7 is carried out at the direction arrow B of an ejection. A 
recording head 51 moves to Arrow A and an opposite direction all over drawing, and returns to 
the position at the left end of a record medium 7 in the meantime. And an ink constituent is 
printed to the reaction mixture adhesion field to which reaction mixture has already adhered, and 
a printing area 62 is formed in it. 

[0079] Moreover, it is also possible to put in order and constitute all nozzles in a recording head 
51 at a longitudinal direction like a publication in drawing 8 . All over drawing, 41a and 41b are 
the regurgitation nozzles of reaction mixture, and a yellow ink constituent, a Magenta ink 
constituent, a cyano ink constituent, and a black ink constituent are breathed out from nozzles 
42, 43, 44, and 45, respectively. And as for the outward trip which a recording head 51 moves in 
the direction of arrow A, reaction mixture is breathed out from nozzle 41b, reaction mixture is 
adhered on a record medium and the predetermined ink of the nozzles 42-45 is breathed out by 
the same part. Moreover, in a return trip, from nozzle 41a, reaction mixture is breathed out, 
reaction mixture is adhered on a record medium and the predetermined ink of the nozzles 42-45 
is breathed out by the same part the outward trip on which a recording head 51 goes and comes 
back to a carriage top in the recording head of such a mode, and a return trip — also in any, it is 
a printable point and printing at a speed quicker than the case where the recording head shown 
in drawing 7 is used can be expected 

[0080] Moreover, it is also desirable to form a buffer band between the regurgitation nozzle of 
reaction mixture and the regurgitation nozzle of an ink constituent, and to prevent contact to 
reaction mixture and an ink constituent in a nozzle side like a recording head 1 like the 
publication to drawing 9 . All over drawing, 61, 62, 63, and 64 are the regurgitation nozzles of a 
yellow ink constituent, a Magenta ink constituent, a cyano ink constituent, and a black ink 
constituent, respectively, 66 is the regurgitation nozzle of reaction mixture, and 65 is the buffer 
band formed in order to avoid contact to reaction mixture and an ink constituent. 
[0081] Furthermore, there are some to which a supplement of an ink constituent is performed by 
exchanging the cartridge which is an ink tank in an ink-jet recording device. Moreover, this ink 
tank may be united with a recording head. 

[0082] The desirable example of the ink-jet recording device using such an ink tank is shown in 
drawing 10 . The same reference number was attached about the member same all over drawing 
as the equipment of drawing 1 . In the mode of drawing 10 , it comes to unite recording heads 
51a and 51b with the ink tanks 52a and 52b. The regurgitation of an ink constituent and the 
reaction mixture shall be carried out for recording heads 51a or 51b, respectively. You may be 
the same as that of the equipment of drawing 5 to printing method fundamentally. And in this 
mode, both recording head 51a, ink tank 52a [ and ], recording head 51a, and ink tank 52b move 
in a carriage 4 top. 
[0083] 

[Example] Manufacture of the polymer particle 1: Inside ** was heated to 70 degrees C, having 



added 100ml of distilled water, and 0.1 g of potassium persulfate to the agitator, the thermometer, 
the reflux condenser, and the flask equipped with the tap funnel, and carrying out a nitrogen 
purge to them under stirring. Subsequently, 100ml [ of distilled water ], 1.0g [ of sodium 
dodecylbenzenesulfonate ], and styrene 30g, n-lauryl methacrylate 40g and 5g [ of methacrylic 
acids ], and meta-KURORIRU acetone (it prepares according to Makromol.Chem. and 29,151 
(1959)) 10g was mixed and stirred, and the emulsification object was prepared. This was gradually 
dropped in the above-mentioned flask using the tap funnel. The obtained emulsion was cooled to 
the room temperature and this emulsion was filtered with the 0.4-micrometer filter, and it 
prepared with distilled water so that the concentration of a polymer particle might become 30%. 
The obtained emulsion was that whose minimum membrane formation temperature is 20 degrees 
C. 

[0084] It prepared by the method of showing the black ink of a publication in the table below 
manufacture of ink below. 
[0085] 
[Table 1] 
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[Table 2] 
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[0086] After mixing ion exchange water with black ink 1 carbon black MA 7 (Mitsubishi Chemical, 
Inc. make) and the dispersant and making it distribute in a sand mill (made in the Yasukawa 
factory) for 2 hours with a glass bead (for it to be the amount of 1.5 times of mixture at the 
diameter of 1.7mm, and a weight), the glass bead was removed and carbon black dispersion liquid 
were prepared. Subsequently, after adding 10 water % of the weight (polymer particle 
concentration : 3 % of the weight) of polymer emulsions and the water glycerol which distributed 
the polymer particle 1 in water and agitating for 20 minutes in ordinary temperature, in the state 



where it agitated, the above-mentioned carbon black dispersion liquid were dropped gradually, 
and were agitated for 20 more minutes. This was filtered with the 5-micrometer membrane filter, 
and the ink for ink-jet record was obtained. 

[0087] After mixing ion exchange water with black ink 2 carbon black MA 7 and the dispersant 
and making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, after 
adding 10 % of the weight (polymer particle concentration : 3 % of the weight) of water polymer 
emulsions which distributed the polymer particle 1 in water, the glycerol, and the maltitol and 
agitating for 20 minutes in ordinary temperature, in the state where it agitated, the above- 
mentioned carbon black dispersion liquid were dropped gradually, and were agitated for 20 more 
minutes. This was filtered with the 5-micrometer membrane filter, and the ink for ink-jet record 
was obtained. 

[0088] After mixing ion exchange water with black ink 3 carbon black MA 7 and the dispersant 
and making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, after 
adding 10 % of the weight (polymer particle concentration : 3 % of the weight) of water polymer 
emulsions which distributed in water the polymer particle 1 which has an acetoacetate machine 
in ion exchange water, a glycerol, 2-pyrrolidone, a maltitol, a sucrose, a potassium hydroxide, a 
triethanolamine, and ethyl alcohol and agitating for 20 minutes in ordinary temperature, in the 
state where it agitated, the above-mentioned carbon black dispersion liquid were dropped 
gradually, and were agitated for 20 more minutes. This was filtered with the 5-micrometer 
membrane filter, and the ink for ink-jet record was obtained. 

[0089] Black ink 4 carbon black Raven Ion exchange water was mixed with 1080 (Colombia 
carbon company make) and the dispersant, the back glass bead distributed in the sand mill (made 
in the Yasukawa factory) for 2 hours with the glass bead (it is the amount of 1.5 times of mixture 
at the diameter of 1.7mm and a weight) was removed, and carbon black dispersion liquid were 
prepared. Subsequently, after adding the glycerol and 2-pyrrolidone to water and agitating for 20 
minutes in ordinary temperature, in the state where it agitated, the above-mentioned carbon 
black dispersion liquid were dropped gradually, and were agitated for 20 more minutes. This was 
filtered with the 5-micrometer membrane filter, and the ink for ink-jet record was obtained. 
[0090] After mixing ion exchange water with black ink 5 carbon black MA 7 and the dispersant 
and making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, it is a 
styrene-acrylic resin emulsion with a minimum membrane formation temperature of about 80 
degrees C to ion exchange water. After adding the micro gel E-5002 (the aquosity emulsion of a 
styrene-acrylic copolymer, the minimum membrane formation temperature : degrees C [ about 
80 ], Nippon Paint Co., Ltd. make), a glycerol and 2-pyrrolidone, a maltitol, a sucrose, and ethyl 
alcohol and agitating for 20 minutes in ordinary temperature, in the state where it agitated, the 
above-mentioned carbon black dispersion liquid were dropped gradually, and were agitated for 
This was filtered with the 5-micrometer membrane filter, and the ink for ink-jet record was 
obtained. 

[0091] Ink evaluation test evaluation 1: Using blinding property ink jet printer MJ-700V2C (the 
SEIKO EPSON incorporated company make), it was filled up with ink and the alphanumeric 
character was continuously printed for 10 minutes. Then, the printer was suspended and it was 
left for one week under the environment of the temperature of 40 degrees C, and 25% of 
humidity, without acting as a cap. The alphanumeric character was again printed after neglect 
and the number of times of return operation taken to obtain a quality of printed character 
equivalent to neglect before was investigated. The judgment of evaluation was performed in 
accordance with the following criteria. 

:C from which a quality of printed character equivalent to the first stage was not obtained in 
return operation more than :B6 time from which the quality of printed character equivalent to the 



first stage was obtained in return operation of :A3-5 time from which the quality of printed 
character equivalent to the first stage was obtained in zero - two return operation — the result 
was as being shown in the following table 

[0092] an Evaluation 2:preservation stability glass bottle — ink 50cc — putting in — sealing — 
60 degrees C — two weeks — or it was left for four weeks and the existence of viscosity and a 
foreign matter (sediment) was investigated Evaluation was performed as follows. 
:D which :C foreign matter which changed in the range in which viscosity exceeds 1.0cps 
although there was no generating of :B foreign matter from which viscosity changed in less than 
1.0cps although there was no generating of :A foreign matter without generating of a foreign 
matter and change of viscosity generated — the result was as being shown in the following table 

[0093] Evaluation 3: The following ink evaluation examination was performed about the black ink 
1-5 of the **-proof (fault) nature (line-proof marker nature) above. Printing method carried out 
as follows. That is, the character was printed on each following paper by ink jet printer MJ- 
700V2C (the SEIKO EPSON incorporated company make). The discharge quantity of ink was set 
it as 0.07microg/dot, and density was set to 360dpi. The used printing examination paper is as 
follows. 

** Xerox P paper (Xerox Corp. make) 

** Ricopy 6200 paper (Ricoh Co., Ltd. make) 

** Xerox 4024 paper (Xerox Corp. make) 

** Neenah Bond paper (Kimberly Clark Corp. make) 

** Xerox R paper (- recycled paper by Xerox Corp.) 

** Eyebrows **** (- recycled paper by Honshu Paper Co., Ltd.) 

Yellow aquosity fluorescence pen by the zebra company after carrying out the air drying of the 
obtained printed matter for 24 hours ZEBRA PEN2 (trademark) is used and it is a printer graphic 
Writing pressure 4.9x105 N/m2 It ground, and the existence of the dirt of the yellow section was 
observed visually and evaluated as follows. 

:D with the form which dirt generates in :C1 time grinding which has the form which dirt 
generates in the 2nd time of grinding although there is no generating of dirt at :B1 time grinding 
which has the form which dirt generates in the 3rd time although :A2 time grinding which dirt 
does not produce at all does not have generating of dirt even if it grinds 3 times — the result 
was as being shown in the following table 

[0094] Evaluation 4: Waterdrop was dropped on the printing section of the printed matter 
obtained by the waterproof evaluation 3 t the state of a printing object was observed visually, and 
it evaluated in accordance with the following criteria. : : in which the circumference of the 
printing portion which trickled :B waterdrop which can do a mark (watermark) into the 
circumference of the printing portion which trickled :A waterdrop which does not have change in 
the printing portion which trickled waterdrop spreads — C — the result was as being shown in 
the following table 
[Table 3] 

Evaluation 1 Evaluation 2 Evaluation 3 Evaluation 4 Two weeks Four weeks Black ink 1 A A D A 
A blank ink 2 A A D A A black ink 3 A A D A A blank ink 4 C D D D C black ink 5 A A A C - 
[0095] The color ink shown in the table below manufacture of color ink was prepared by the 
method shown below. 
[Table 4] 
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[0096] Color ink set 1 cyanogen ink cyanogen pigment KETBLUEE Ion exchange water is mixed 
with X-1 (Dainippon Ink & Chemicals, Inc. make) and a dispersant, and it is a glass bead in a sand 
mill (made in the Yasukawa factory), (it is the amount of 1.5 times of mixture at the diameter of 
1.7mm, and a weight) After making it distribute for 2 hours, the glass bead was removed and 
cyano pigment dispersion liquid were prepared. Subsequently, after adding 10 % of the weight 
(polymer particle concentration : 3 % of the weight) of water polymer emulsions which distributed 
in water the polymer particle 1 which has an acetoacetate machine in ion exchange water, a 
glycerol, 2-pyrrolidone, a maltitol, a sucrose, and ethyl alcohol and agitating for 20 minutes in 
ordinary temperature, in the state where it agitated, the above— mentioned pigment dispersion 
liquid were dropped gradually, and were agitated for 20 more minutes. This was filtered with the 
5-micrometer membrane filter, and the ink for ink-jet record was obtained. 
It is the Magenta pigment KETRED to a Magenta ink pigment. 309 (Dainippon Ink & Chemicals, 
Inc. make) was used, and also it prepared by the same method as (cyano ink 1). 
It is the yellow pigment KETYELLOW to a yellow ink pigment 403 (Dainippon Ink & Chemicals, 
Inc. make) was used, and also it prepared by the same method as (cyano ink 1). 
[0097] The component of the manufacture following of reaction mixture was mixed, and reaction 
mixture was prepared. 

Reaction mixture 1 A magnesium nitrate and 6 hydrate 25 % of the weight Triethylene glycol The 
monobutyl ether 10 % of the weight Glycerol 20 % of the weight Ammonia 0.5 % of the weight 
Pure water 5 % of the weight (20% solution of a poly allylamine shown by the formula (a), the 
molecular weight 10,000 [ about ], Nitto Boseki Co., Ltd. make) of residue reaction mixture 2 
PAA-L Triethylene glycol monobutyl ether 10 % of the weight 20 % of the weight of glycerols 
Pure water Residue [0098] Evaluation 5: It printed on each following paper using the above- 
mentioned reaction mixture 1 or 2 and black ink 1-5 using the ink-jet recording device of 
quality-of-printed-character (blot) drawing 5 . Printing printed the alphabet of 24 characters in 
black ink, after printing reaction mixture by duty 100% first Discharge quantity set it as 
0.07microg/dot, and density set reaction mixture and ink to 360dpi. The used printing 
examination paper is shown below. 
** Xerox P paper (Xerox Corp. make) 
** Ricopy 6200 paper (Ricoh Co., Ltd. make) 
** Xerox 4024 paper (Xerox Corp. make) 
** Neenah Bond paper (Kimberly Clark Corp. make) 
** Xerox R paper (- recycled paper by Xerox Corp.) 
** Eyebrows **** (- recycled paper by Honshu Paper Co., Ltd.) 

About the alphabet of 24 characters printed by the above-mentioned method, the generating 
number of a blot was counted, and it classified as follows and evaluated. 

the generating number of a blot — the generating number of a less than 100 piece D blot — the 
generating number of a less than 500-1000 Piece :E blot — More than 1000 :F — the result was 



as being shown in Table 5 : the generating number of A blot — less than 100-250 pieces : the 
generating number of B blot — less than 250-350 pieces : the generating number of C blot — 
less than 350-500 pieces : 

[0099] Evaluation 6: The same examination as the above-mentioned evaluation 3 was performed 
about the printed matter obtained by the **-proof (fault) nature (line-proof marker nature) 
above-mentioned evaluation 5. The evaluation result was as being shown in Table 5. 
[0100] Evaluation 7: It printed on each following paper using reaction mixture 1 or 2 and black ink 
1-5 using the ink-jet recording device of OD value drawing 5 . After printing having performed 
solid printing and printing reaction mixture by duty 100%, black ink was printed by duty 100%. 
Discharge quantity set it as 0.07microg/dot, and density set reaction mixture and ink to 360dpi. 
It is Macbeth about the reflective OD value of the solid portion of the obtained printed matter. It 
measured by TR927 (made in Macbeth). The result was as being shown in Table 5. 
[0101] It printed by duty 100% on each following paper using the ink-jet recording device of 
evaluation 8. printing nonuniformity drawing 5 . The method of printing is the same as that of the 
case of evaluation 1. 

Ricopy 6200 paper (Ricoh Co., Ltd. make) 
Canon dry (Canon, Inc. make) 

The acquired printing picture is used and it is Machbeth about the reflective OD value. It 
measured using PCMII (made in Macbeth). OD values of five points with an arbitrary printing 
portion were measured, and the average was calculated. This procedure was repeated 5 times 
and the maximum and the minimum value of the five averages were calculated. On practical use, 
less than further 0.4 are desirable satisfactory in this difference being less than 0.5. 
the difference of OD value — less than 0.3 : the difference of an AOD value — 0.3 to less than 
0.4 : the difference of a BOD value — 0.4 or more : C — the result was as being shown in Table 
5 

[0102] The ink-jet recording device of evaluation 9. water resistance drawing 5 is used, and it is 
an ink jet printer. Waterdrop was dropped on the printing section of the printed matter printed on 
the exclusive gloss film for MJ-700V2C (the SEIKO EPSON incorporated company make), and 
viewing observed and estimated the state of a printing object. 

There is no change in the printing portion which trickled waterdrop. : :C which the circumference 
of the printing portion which trickled :B waterdrop which can do a mark (watermark) into the 
circumference of the printing portion which trickled A waterdrop spreads, or comes floating — 
the result was as being shown in Table 5 
[0103] 
[Table 5] 

Evaluation 5 Evaluation 6 Evaluation 7 Evaluation 8 Evaluation 9 Ink Reaction mixture Black ink 1 
Reaction mixture 1 A A 1.60 A A black ink 1 Reaction mixture 2 B A 1.60 A A blank ink 2 
Reaction mixture 1 A A 1.60 A A black ink 3 Reaction mixture 1 A A 1.63 A A blank ink 4 
Reaction mixture 1 F D 1.25 C C black ink 5 Reaction mixture 1 D C 1.42 — [0104] Evaluation 
10: After making reaction mixture adhere to the above-mentioned recording paper in duty 100% 
at each paper using color bleeding ink jet printer MJ-700V2C (the SEIKO EPSON incorporated 
company make), color ink (cyanogen, a Magenta, yellow) and black ink (character) were 
simultaneously printed by duty 100%. Mixture of the uneven color in the character boundary 
portion of the obtained printed matter was observed visually, and was evaluated as follows. 
When there is no mixture of a color and a boundary is clear : When mixture of a color occurs in 
the shape of an A mustache : When a color is mixed, so that the profile of B characters did not 
clarify : It was as being shown in NG consequently **, and Table 6. 
[0105] 
[Table 6] 

Evaluation 10 Color ink set 1 Black ink 1 Reaction mixture 1 A [0106] Manufacture 
Makromol.Chem.193 of the polymer particle 2 and the method of 2150 (1992) publications were 
followed. Namely, p-hydroxy acetophenone 20g was heated at 120 degrees C in the 100ml 
propionic anhydride for 1 hour. The obtained solution was cooled by ice bus and it let dry 3 
fluoridation boron pass quickly in the place which carried out for about 5 hours and the viscosity 



of a solution went up. 

[0107] At 0 degree C, after 2-hour neglect, 500ml of sodium acetate solution of 1M was added, 
and it flowed back for 1 hour. The organic product was separated after gentle placement one 
whole day and night. The water-soluble product was neutralized by 100g of sodium bicarbonates, 
and it extracted by ether 500ml. Furthermore, 300ml of water washed. The ether extract which 
remained was extracted in the 500ml sodium-hydroxide solution of 1.5M, and the alkali extract 
was neutralized by the concentrated hydrochloric acid. It cooled by **** for 2 hours, and oily 
matter was solidified. Sublimation refined the product of the obtained poor quality, after 
dissolving in benzene, it recrystallized and 1-(4-hydroxyphenyl)-1 and 3-2,4-pentanedione was 
obtained. 

[0108] 4. The mixture (1-(4-hydroxyphenyl)-1 and 3-2,4-pentanedione of 93 g, 7.50g 4-(6-bitter 
taste RIROIROKISHIHEKI siloxy) benzoin acid, and 6.86g) of an N and N'- 
dicyclohexylcarbodiimide was stirred at 0 degree C in 20ml ethyl acetate for 1 hour, and was 
further stirred at the room temperature for 24 hours. Insoluble N and the N'-dicyclohexyl urea 
were carried out the ** exception, obtained ****** was distilled, and 4-(1, 3-dioxy pentyl) 
phenyl-4-(6-AKURIRO yloxy HEKIROKISHI) benzoate was obtained. Inside ** was heated to 70 
degrees C, having added 100ml of distilled water, and 0.1 g of potassium persulfate to the 
agitator, the thermometer, the reflux condenser, and the flask equipped with the tap funnel, and 
carrying out a nitrogen purge to them under churning. Subsequently, 100ml [ of distilled water ], 
1.0g [ of sodium dodecylbenzenesulfonate ], and styrene 30g, 2-ethylhexyl acrylate 55g and 5g 
[ of methacrylic acids ], and 4-(1, 3-dioxy pentyl) phenyl-4-(6-bitter taste RIROIROKISHIHEKI 
siloxy) benzoate 10g was mixed and agitated, and the emulsification object was prepared. This 
was gradually dropped in the above-mentioned flask using the tap funnel. The obtained emulsion 
was cooled to the room temperature and this emulsion was filtered with the 0.4-micrometer 
filter, and it prepared with distilled water so that the concentration of a polymer particle might 
become 30%. The obtained emulsion was that whose minimum membrane formation temperature 
is 20 degrees C. 

[0109] Black ink 11 carbon-black MA7(Mitsubishi Chemical, Inc. make) 5 % of the weight, and 1 % 
of the weight of styrene-acrylic-acid copolymer dispersants and ion exchange water were mixed, 
after making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, 0.1 % of 
the weight of ethylene-diamine-tetraacetic acid was dissolved in ion exchange water, 15 % of the 
weight of glycerols was added further, and this solution was stirred for 20 minutes in ordinary 
temperature. This solution was gradually dropped at the above-mentioned carbon black 
dispersion liquid stirred by the disperser, and was fully agitated. Furthermore, 10 % of the weight 
(concentration of a polymer particle : 3 % of the weight) of water polymer emulsions which 
distributed the polymer particle 2 in water was gradually dropped at this solution in the state 
where it agitated, and it fully agitated in ordinary temperature. This was filtered with the 5- 
micrometer membrane filter, and the ink constituent was obtained. 

[0110] Black ink 12 carbon-black MA7(Mitsubishi Chemical, Inc. make) 5 % of the weight, and 1 % 
of the weight of styrene-acrylic-acid copolymer dispersants and ion exchange water were mixed, 
after making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, 0.1 % of 
the weight of ethylene-diamine-tetraacetic acid was dissolved in ion exchange water, 15 % of the 
weight of glycerols and 7 % of the weight of maltitols were added further, and this solution was 
stirred for 20 minutes in ordinary temperature. This solution was gradually dropped at the above- 
mentioned carbon black dispersion liquid agitated by the disperser, and was fully agitated. 
Furthermore, 10 % of the weight (concentration of a polymer particle : 3 % of the weight) of water 
polymer emulsions which distributed the polymer particle 2 in water was gradually dropped at 
this solution in the state where it agitated, and it fully agitated in ordinary temperature. This was 
filtered with the 5-micrometer membrane filter, and the ink constituent was obtained. 
[0111] Black ink 13 carbon-black MA7(Mitsubishi Chemical, Inc. make) 5 % of the weight, and 1 % 



of the weight of styrene-acrylic-acid copolymer dispersants and ion exchange water were mixed, 
after making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, 0.1 % of 
the weight of ethylene-diamine-tetraacetic acid was dissolved in ion exchange water, 15 % of the 
weight of glycerols, 1 5 % of the weight of glycerols, 2 % of the weight of 2-pyrrolidones, 6.3 % of 
the weight of maltitols, 0.7 % of the weight of sucroses, 0.1 % of the weight of potassium 
hydroxides, 0.9 % of the weight of triethanolamines, and 2 % of the weight of ethyl alcohol were 
added further, and it stirred for 20 minutes in ordinary temperature. This solution was gradually 
dropped at the above-mentioned carbon black dispersion liquid agitated by the disperser, and 
was fully agitated. Furthermore, water polymer emulsion which distributed the polymer particle 2 
in this solution in the state where it agitated at water 10 % of the weight (concentration of a 
polymer particle : 3 % of the weight) was dropped gradually, and it fully agitated in ordinary 
temperature. This was filtered with the 5-micrometer membrane filter, and the ink constituent 
was obtained. 

About the ink constituent beyond an ink evaluation examination, the above-mentioned evaluation 
examinations 1, 2, and 3 were carried out. The result was as being shown in the following table. 
[Table 7] 

Evaluation 1 Evaluation 2 Evaluation 3 Two weeks Four weeks Black ink 1 1 A A A A Blank ink 12 
A A A A Black ink 13 A A A A Printing using 2 liquid combined with the above-mentioned 
reaction mixture 1 was performed again, and the evaluation examinations 5 and 6 were 
performed. The result was as being shown in the following table. 
[Table 8] 
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[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Manufacture of the polymer particle 1: Inside ** was heated to 70 degrees C, having 
added 100ml of distilled water, and 0.1g of potassium persulfate to the agitator, the thermometer, 
the reflux condenser, and the flask equipped with the tap funnel, and carrying out a nitrogen 
purge to them under stirring. Subsequently, 100ml [ of distilled water ], 1.0g [ of sodium 
dodecylbenzenesulfonate ], and styrene 30g, n-lauryl methacrylate 40g and 5g [ of methacrylic 
acids ], and meta-KURORIRU acetone (it prepares according to Makromol.Chem. and 29,151 
(1959)) 10g was mixed and stirred, and the emulsification object was prepared. This was gradually 
dropped in the above-mentioned flask using the tap funnel. The obtained emulsion was cooled to 
the room temperature and this emulsion was filtered with the 0.4-micrometer filter, and it 
prepared with distilled water so that the concentration of a polymer particle might become 30%. 
The obtained emulsion was that whose minimum membrane formation temperature is 20 degrees 
C. 

[0084] It prepared by the method of showing the black ink of a publication in the table below 
manufacture of ink below. 



[0085] 
[Table 1] 
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[Table 2] 
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[0086] After mixing ion exchange water with black ink 1 carbon black MA 7 (Mitsubishi Chemical, 
Inc. make) and the dispersant and making it distribute in a sand mill (made in the Yasukawa 
factory) for 2 hours with a glass bead (for it to be the amount of 1.5 times of mixture at the 
diameter of 1.7mm, and a weight), the glass bead was removed and carbon black dispersion liquid 
were prepared. Subsequently, after adding 1 0 water % of the weight (polymer particle 
concentration : 3 % of the weight) of polymer emulsions and the water glycerol which distributed 
the polymer particle 1 in water and agitating for 20 minutes in ordinary temperature, in the state 
where it agitated, the above-mentioned carbon black dispersion liquid were dropped gradually, 
and were agitated for 20 more minutes. This was filtered with the 5-micrometer membrane filter, 
and the ink for ink-jet record was obtained. 

[0087] After mixing ion exchange water with black ink 2 carbon black MA 7 and the dispersant 
and making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, after 
adding 10 % of the weight (polymer particle concentration : 3 % of the weight) of water polymer 
emulsions which distributed the polymer particle 1 in water, the glycerol, and the maltitol and 
agitating for 20 minutes in ordinary temperature, in the state where it agitated, the above- 
mentioned carbon black dispersion liquid were dropped gradually, and were agitated for 20 more 
minutes. This was filtered with the 5-micrometer membrane filter, and the ink for ink-jet record 
was obtained. 

[0088] After mixing ion exchange water with black ink 3 carbon black MA 7 and the dispersant 
and making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, after 
adding 10 % of the weight (polymer particle concentration : 3 % of the weight) of water polymer 
emulsions which distributed in water the polymer particle 1 which has an acetoacetate machine 
in ion exchange water, a glycerol, 2-pyrrolidone, a maltitol, a sucrose, a potassium hydroxide, a 
triethanolamine, and ethyl alcohol and agitating for 20 minutes in ordinary temperature, in the 
state where it agitated, the above-mentioned carbon black dispersion liquid were dropped 
gradually, and were agitated for 20 more minutes. This was filtered with the 5-micrometer 
membrane filter, and the ink for ink-jet record was obtained. 

[0089] Black ink 4 carbon black Raven Ion exchange water was mixed with 1080 (Colombia 
carbon company make) and the dispersant, the back glass bead distributed in the sand mill (made 
in the Yasukawa factory) for 2 hours with the glass bead (it is the amount of 1.5 times of mixture 
at the diameter of 1.7mm and a weight) was removed, and carbon black dispersion liquid were 
prepared. Subsequently, after adding the glycerol and 2-pyrrolidone to water and agitating for 20 
minutes in ordinary temperature, in the state where it agitated, the above-mentioned carbon 
black dispersion liquid were dropped gradually, and were agitated for 20 more minutes. This was 



filtered with the 5-micrometer membrane filter, and the ink for ink-jet record was obtained. 
[0090] After mixing ion exchange water with black ink 5 carbon black MA 7 and the dispersant 
and making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, it is a 
styrene-acrylic resin emulsion with a minimum membrane formation temperature of about 80 
degrees C to ion exchange water. After adding the micro gel E-5002 (the aquosity emulsion of a 
styrene-acrylic copolymer, the minimum membrane formation temperature : degrees C [ about 
80 1 Nippon Paint Co., Ltd. make), a glycerol and 2-pyrrolidone, a maltitol, a sucrose, and ethyl 
alcohol and agitating for 20 minutes in ordinary temperature, in the state where it agitated, the 
above-mentioned carbon black dispersion liquid were dropped gradually, and were agitated for 
This was filtered with the 5-micrometer membrane filter, and the ink for ink-jet record was 
obtained. 

[0091] Ink evaluation test evaluation 1: Using blinding property ink jet printer MJ-700V2C (the 
SEIKO EPSON incorporated company make), it was filled up with ink and the alphanumeric 
character was continuously printed for 10 minutes. Then, the printer was suspended and it was 
left for one week under the environment of the temperature of 40 degrees C, and 25% of 
humidity, without acting as a cap. The alphanumeric character was again printed after neglect 
and the number of times of return operation taken to obtain a quality of printed character 
equivalent to neglect before was investigated. The judgment of evaluation was performed in 
accordance with the following criteria. 

:C from which a quality of printed character equivalent to the first stage was not obtained in 
return operation more than :B6 time from which the quality of printed character equivalent to the 
first stage was obtained in return operation of :A3-5 time from which the quality of printed 
character equivalent to the first stage was obtained in zero - two return operation — the result 
was as being shown in the following table 

[0092] an Evaluation 2:preservation stability glass bottle — ink 50cc — putting in — sealing — 
60 degrees C — two weeks — or it was left for four weeks and the existence of viscosity and a 
foreign matter (sediment) was investigated Evaluation was performed as follows. 
:D which :C foreign matter which changed in the range in which viscosity exceeds 1.0cps 
although there was no generating of :B foreign matter from which viscosity changed in less than 
1.0cps although there was no generating of :A foreign matter without generating of a foreign 
matter and change of viscosity generated — the result was as being shown in the following table 

[0093] Evaluation 3: The following ink evaluation examination was performed about the black ink 
1-5 of the **-proof (fault) nature (line-proof marker nature) above. Printing method carried out 
as follows. That is, the character was printed on each following paper by ink jet printer MJ- 
700V2C (the SEIKO EPSON incorporated company make). The discharge quantity of ink was set 
it as 0.07microg/dot, and density was set to 360dpi. The used printing examination paper is as 
follows. 

** Xerox P paper (Xerox Corp. make) 

** Ricopy 6200 paper (Ricoh Co., Ltd. make) 

** Xerox 4024 paper (Xerox Corp. make) 

** Neenah Bond paper (Kimberly Clark Corp. make) 

** Xerox R paper (- recycled paper by Xerox Corp.) 

** Eyebrows **** (- recycled paper by Honshu Paper Co., Ltd.) 

Yellow aquosity fluorescence pen by the zebra company after carrying out the air drying of the 
obtained printed matter for 24 hours ZEBRA PEN2 (trademark) is used and it is a printer graphic 
Writing pressure 4.9x105 N/m2 It ground, and the existence of the dirt of the yellow section was 
observed visually and evaluated as follows. 

:D with the form which dirt generates in :C1 time grinding which has the form which dirt 
generates in the 2nd time of grinding although there is no generating of dirt at :B1 time grinding 
which has the form which dirt generates in the 3rd time although :A2 time grinding which dirt 
does not produce at all does not have generating of dirt even if it grinds 3 times — the result 



was as being shown in the following table 

[0094] Evaluation 4: Waterdrop was dropped on the printing section of the printed matter 
obtained by the waterproof evaluation 3, the state of a printing object was observed visually, and 
it evaluated in accordance with the following criteria. : : in which the circumference of the 
printing portion which trickled :B waterdrop which can do a mark (watermark) into the 
circumference of the printing portion which trickled :A waterdrop which does not have change in 
the printing portion which trickled waterdrop spreads — C — the result was as being shown in 
the following table 
[Table 3] 

Evaluation 1 Evaluation 2 Evaluation 3 Evaluation 4 Two weeks Four weeks Black ink 1 A A D A 
A blank ink 2 A A D A A black ink 3 A A D A A blank ink 4 C D D D C black ink 5 A A A C - 
[0095] The color ink shown in the table below manufacture of color ink was prepared by the 
method shown below. 



[Table 4] 
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[0096] Color ink set 1 cyanogen ink cyanogen pigment KETBLUEE Ion exchange water is mixed 
with X-1 (Dainippon Ink & Chemicals, Inc. make) and a dispersant, and it is a glass bead in a sand 
mill (made in the Yasukawa factory), (it is the amount of 1.5 times of mixture at the diameter of 
1.7mm, and a weight) After making it distribute for 2 hours, the glass bead was removed and 
cyano pigment dispersion liquid were prepared. Subsequently, after adding 10 % of the weight 
(polymer particle concentration : 3 % of the weight) of water polymer emulsions which distributed 
in water the polymer particle 1 which has an acetoacetate machine in ion exchange water, a 
glycerol, 2-pyrrolidone, a maltitol, a sucrose, and ethyl alcohol and agitating for 20 minutes in 
ordinary temperature, in the state where it agitated, the above-mentioned pigment dispersion 
liquid were dropped gradually, and were agitated for 20 more minutes. This was filtered with the 
5-micrometer membrane filter, and the ink for ink-jet record was obtained. 
It is the Magenta pigment KETRED to a Magenta ink pigment 309 (Dainippon Ink & Chemicals, 
Inc. make) was used, and also it prepared by the same method as (cyano ink 1). 
It is the yellow pigment KETYELLOW to a yellow ink pigment 403 (Dainippon Ink & Chemicals, 
Inc. make) was used, and also it prepared by the same method as (cyano ink 1). 
[0097] The component of the manufacture following of reaction mixture was mixed, and reaction 
mixture was prepared. 

Reaction mixture 1 A magnesium nitrate and 6 hydrate 25 % of the weight Triethylene glycol The 
monobutyl ether 10 % of the weight Glycerol 20 % of the weight Ammonia 0.5 % of the weight 
Pure water 5 % of the weight (20% solution of a poly allylamine shown by the formula (a), the 
molecular weight 10,000 [ about ], Nitto Boseki Co., Ltd. make) of residue reaction mixture 2 
PAA-L Triethylene glycol monobutyl ether 10 % of the weight 20 % of the weight of glycerols 
Pure water Residue [0098] Evaluation 5: It printed on each following paper using the above- 
mentioned reaction mixture 1 or 2 and black ink 1-5 using the ink-jet recording device of 



quality-of-printed-character (blot) drawing 5 . Printing printed the alphabet of 24 characters in 

black ink, after printing reaction mixture by duty 100% first Discharge quantity set it as 

0.07microg/dot, and density set reaction mixture and ink to 360dpi. The used printing 

examination paper is shown below. 

** Xerox P paper (Xerox Corp. make) 

** Ricopy 6200 paper (Ricoh Co., Ltd. make) 

** Xerox 4024 paper (Xerox Corp. make) 

** Neenah Bond paper (Kimberly Clark Corp. make) 

** Xerox R paper (- recycled paper by Xerox Corp.) 

** Eyebrows **** (- recycled paper by Honshu Paper Co., Ltd.) 

About the alphabet of 24 characters printed by the above-mentioned method, the generating 
number of a blot was counted, and it classified as follows and evaluated. 

the generating number of a blot — the generating number of a less than 100 piece D blot — the 
generating number of a less than 500-1000 Piece :E blot — More than 1000 :F — the result was 
as being shown in Table 5 : the generating number of A blot — less than 100-250 pieces : the 
generating number of B blot — less than 250-350 pieces : the generating number of C blot — 
less than 350-500 pieces : 

[0099] Evaluation 6: The same examination as the above-mentioned evaluation 3 was performed 
about the printed matter obtained by the **— proof (fault) nature (line-proof marker nature) 
above-mentioned evaluation 5. The evaluation result was as being shown in Table 5. 
[0100] Evaluation 7: It printed on each following paper using reaction mixture 1 or 2 and black ink 
1-5 using the ink-jet recording device of OD value drawing 5 . After printing having performed 
solid printing and printing reaction mixture by duty 100%, black ink was printed by duty 100%. 
Discharge quantity set it as 0.07microg/dot, and density set reaction mixture and ink to 360dpi. 
It is Macbeth about the reflective OD value of the solid portion of the obtained printed matter. It 
measured by TR927 (made in Macbeth). The result was as being shown in Table 5. 
[0101] It printed by duty 100% on each following paper using the ink-jet recording device of 
evaluation 8. printing nonuniformity drawing 5 . The method of printing is the same as that of the 
case of evaluation 1. 

Ricopy 6200 paper (Ricoh Co., Ltd. make) 
Canon dry (Canon, Inc. make) 

The acquired printing picture is used and it is Machbeth about the reflective OD value. It 
measured using PCMII (made in Macbeth). OD values of five points with an arbitrary printing 
portion were measured, and the average was calculated. This procedure was repeated 5 times 
and the maximum and the minimum value of the five averages were calculated. On practical use, 
less than further 0.4 are desirable satisfactory in this difference being less than 0.5. 
the difference of OD value — less than 0.3 : the difference of an AOD value — 0.3 to less than 
0.4 : the difference of a BOD value — 0.4 or more : C — the result was as being shown in Table 
5 

[0102] The ink-jet recording device of evaluation 9. water resistance drawing 5 is used, and it is 
an inkjet printer. Waterdrop was dropped on the printing section of the printed matter printed on 
the exclusive gloss film for MJ-700V2C (the SEIKO EPSON incorporated company make), and 
viewing observed and estimated the state of a printing object. 

There is no change in the printing portion which trickled waterdrop. : :C which the circumference 
of the printing portion which trickled :B waterdrop which can do a mark (watermark) into the 
circumference of the printing portion which trickled A waterdrop spreads, or comes floating — 
the result was as being shown in Table 5 
[0103] 
[Table 5] 

Evaluation 5 Evaluation 6 Evaluation 7 Evaluation 8 Evaluation 9 Ink Reaction mixture Black ink 1 
Reaction mixture 1 A A 1.60 A A black ink 1 Reaction mixture 2 B A 1.60 A A blank ink 2 
Reaction mixture 1 A A 1.60 A A black ink 3 Reaction mixture 1 A A 1.63 A A blank ink 4 
Reaction mixture 1 F D 1.25 C C black ink 5 Reaction mixture 1 D C 1.42 — [0104] Evaluation 
10: After making reaction mixture adhere to the above-mentioned recording paper in duty 100% 



at each paper using color bleeding ink jet printer MJ-700V2C (the SEIKO EPSON incorporated 
company make), color ink (cyanogen, a Magenta, yellow) and black ink (character) were 
simultaneously printed by duty 100%. Mixture of the uneven color in the character boundary 
portion of the obtained printed matter was observed visually, and was evaluated as follows. 
When there is no mixture of a color and a boundary is clear : When mixture of a color occurs in 
the shape of an A mustache : When a color is mixed, so that the profile of B characters did not 
clarify : It was as being shown in NG consequently **, and Table 6. 
[0105] 
[Table 6] 

Evaluation 10 Color ink set 1 Black ink 1 Reaction mixture 1 A [0106] Manufacture 
Makromol.Chem.193 of the polymer particle 2 and the method of 2150 (1992) publications were 
followed. Namely, p-hydroxy acetophenone 20g was heated at 120 degrees C in the 100ml 
propionic anhydride for 1 hour. The obtained solution was cooled by ice bus and it let dry 3 
fluoridation boron pass quickly in the place which carried out for about 5 hours and the viscosity 
of a solution went up. 

[0107] At 0 degree C, after 2-hour neglect, 500ml of sodium acetate solution of 1M was added, 
and it flowed back for 1 hour. The organic product was separated after gentle placement one 
whole day and night. The water-soluble product was neutralized by 100g of sodium bicarbonates, 
and it extracted by ether 500ml. Furthermore, 300ml of water washed. The ether extract which 
remained was extracted in the 500ml sodium-hydroxide solution of 1.5M, and the alkali extract 
was neutralized by the concentrated hydrochloric acid. It cooled by **** for 2 hours, and oily 
matter was solidified. Sublimation refined the product of the obtained poor quality, after 
dissolving in benzene, it recrystallized and 1— (4-hydroxyphenyl)-1 and 3-2,4-pentanedione was 
obtained. 

[0108] 4. The mixture (1-(4-hydroxyphenyl)~1 and 3-2,4-pentanedione of 93 g, 7.50g 4-(6-bitter 
taste RIROIROKISHIHEKI siloxy) benzoin acid, and 6.86g) of an N and N - 
dicyclohexylcarbodiimide was stirred at 0 degree C in 20ml ethyl acetate for 1 hour, and was 
further stirred at the room temperature for 24 hours. Insoluble N and the N'-dicyclohexyl urea 
were carried out the ** exception, obtained ****** was distilled, and 4-(1, 3-dioxy pentyl) 
phenyl-4-(6-AKURIRO yloxy HEKIROKISHI) benzoate was obtained. Inside ** was heated to 70 
degrees C, having added 100ml of distilled water, and 0.1g of potassium persulfate to the 
agitator, the thermometer, the reflux condenser, and the flask equipped with the tap funnel, and 
carrying out a nitrogen purge to them under churning. Subsequently, 100ml [ of distilled water ], 
1-0g [ of sodium dodecylbenzenesulfonate ], and styrene 30g, 2-ethylhexyl acrylate 55g and 5g 
[ of methacrylic acids ], and 4-(1, 3-dioxy pentyl) phenyl-4-(6~bitter taste RIROIROKISHIHEKI 
siloxy) benzoate 10g was mixed and agitated, and the emulsification object was prepared. This 
was gradually dropped in the above-mentioned flask using the tap funnel. The obtained emulsion 
was cooled to the room temperature and this emulsion was filtered with the 0.4-micrometer 
filter, and it prepared with distilled water so that the concentration of a polymer particle might 
become 30%. The obtained emulsion was that whose minimum membrane formation temperature 
is 20 degrees C. 

[0109] Black ink 11 carbon-black MA7(Mitsubishi Chemical, Inc. make) 5 % of the weight, and 1 % 
of the weight of styrene-acrylic-acid copolymer dispersants and ion exchange water were mixed, 
after making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, 0.1 % of 
the weight of ethylene-diamine-tetraacetic acid was dissolved in ion exchange water, 15 % of the 
weight of glycerols was added further, and this solution was stirred for 20 minutes in ordinary 
temperature. This solution was gradually dropped at the above-mentioned carbon black 
dispersion liquid stirred by the disperser, and was fully agitated. Furthermore, 10 % of the weight 
(concentration of a polymer particle : 3 % of the weight) of water polymer emulsions which 
distributed the polymer particle 2 in water was gradually dropped at this solution in the state 
where it agitated, and it fully agitated in ordinary temperature. This was filtered with the 5- 
micrometer membrane filter, and the ink constituent was obtained. 



[0110] Black ink 12 carbon-black MA7(Mitsubishi Chemical, Inc. make) 5 % of the weight, and 1 % 
of the weight of styrene-acrylic-acid copolymer dispersants and ion exchange water were mixed, 
after making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, 0.1 % of 
the weight of ethylene-diamine-tetraacetic acid was dissolved in ion exchange water, 15 % of the 
weight of glycerols and 7 % of the weight of maltitols were added further, and this solution was 
stirred for 20 minutes in ordinary temperature. This solution was gradually dropped at the above- 
mentioned carbon black dispersion liquid agitated by the disperser, and was fully agitated. 
Furthermore, 10 % of the weight (concentration of a polymer particle : 3 % of the weight) of water 
polymer emulsions which distributed the polymer particle 2 in water was gradually dropped at 
this solution in the state where it agitated, and it fully agitated in ordinary temperature. This was 
filtered with the 5-micrometer membrane filter, and the ink constituent was obtained. 
[0111] Black ink 13 carbon-black MA7(Mitsubishi Chemical, Inc. make) 5 % of the weight, and 1 % 
of the weight of styrene-acrylic-acid copolymer dispersants and ion exchange water were mixed, 
after making it distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass 
bead (for it to be the amount of 1.5 times of mixture at the diameter of 1.7mm, and a weight), the 
glass bead was removed and carbon black dispersion liquid were prepared. Subsequently, 0.1 % of 
the weight of ethylene-diamine-tetraacetic acid was dissolved in ion exchange water, 15 % of the 
weight of glycerols, 15 % of the weight of glycerols, 2 % of the weight of 2-pyrrolidones, 6.3 % of 
the weight of maltitols, 0.7 % of the weight of sucroses, 0.1 % of the weight of potassium 
hydroxides, 0.9 % of the weight of triethanolamines, and 2 % of the weight of ethyl alcohol were 
added further, and it stirred for 20 minutes in ordinary temperature. This solution was gradually 
dropped at the above-mentioned carbon black dispersion liquid agitated by the disperser, and 
was fully agitated. Furthermore, water polymer emulsion which distributed the polymer particle 2 
in this solution in the state where it agitated at water 10 % of the weight (concentration of a 
polymer particle : 3 % of the weight) was dropped gradually, and it fully agitated in ordinary 
temperature. This was filtered with the 5-micrometer membrane filter, and the ink constituent 
was obtained. 

About the ink constituent beyond an ink evaluation examination, the above-mentioned evaluation 
examinations 1, 2, and 3 were carried out. The result was as being shown in the following table. 
[Table 7] 

Evaluation 1 Evaluation 2 Evaluation 3 Two weeks Four weeks Black ink 11 A A A A Blank ink 12 
A A A A Black ink 13 A A A A Printing using 2 liquid combined with the above-mentioned 
reaction mixture 1 was performed again, and the evaluation examinations 5 and 6 were 
performed. The result was as being shown in the following table. 
[Table 8] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the ink JIETO recording device which enforces the method by 
this invention, and, as for an ink constituent, a recording head and an ink tank are supplied to a 
recording head with an ink tube in this mode coming independently, respectively. 
[Drawing 2] It is the enlarged view of the nozzle side of a recording head, and 1c is the nozzle 
side in which it comes to prepare two or more nozzles by which an ink constituent is breathed 
out together with lengthwise. 

[Drawing 3] It is drawing explaining the ink-jet record using the recording head of drawing 2 . As 
for 31, an ink constituent is printed all over drawing. 

[Drawing 4] It is drawing showing the ink-jet recording device which enforces the method by this 
invention, and comes to unify a recording head and an ink tank in this mode. 

[Drawing 5] It is drawing showing the ink JIETO recording device which enforces the method by 
this invention, and, as for an ink constituent and reaction mixture, a recording head and an ink 
tank are supplied to a recording head with an ink tube in this mode coming independently, 
respectively. 

[Drawing 6] It is the enlarged view of the nozzle side of a recording head, 51b is the nozzle side 
of reaction mixture, and 51c is the nozzle side of an ink constituent. 

[Drawing 7] It is drawing explaining the ink-jet record using the recording head of drawing 6 . All 
over drawing, 61 are a reaction mixture adhesion field, and 62 is the printing area where reaction 
mixture adhered upwards and the ink constituent was printed. 

[Drawing 8] It is drawing showing mode with an another recording head, and all regurgitation 
nozzles arrange in a longitudinal direction, and are constituted. 

[Drawing 9] It is drawing showing mode with an another recording head, and comes to prepare 
the buffer band 65 which prevents contact to the ink constituent and reaction mixture in a 
nozzle side between the regurgitation nozzles 61, 62, 63, and 64 of an ink constituent, and the 
regurgitation nozzle 66 of reaction mixture. 

[Drawing 10] It is drawing showing the ink-jet recording device which enforces the method by 
this invention, and comes to unify a recording head and an ink tank in this mode. 
[Description of Notations] 

1 51 Recording head 

2 52 Ink tank 

3 Ink Tube 

22, 23, 24, 25 Ink regurgitation nozzle 
31 Printing Area 

21 Reaction Mixture Regurgitation Nozzle 

61 Reaction Mixture Adhesion Field 

62 Printing Area 
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[Procedure revision] 

[Filing Date] October 7, Heisei 14 (2002. 10.7) 
[Procedure amendment 1] 
[Document to be Amended] Specification. 
Qtem(s) to be Amended] Claim. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1] It is the ink constituent which comes to contain color material, water, a water-soluble 
organic solvent, and a polymer particle. 

The ink constituent which is what has the property which will be condensed if this polymer 
particle consists of polymer which has the ligand structure which can form a metal ion and a 
chelate and forms a metal ion and a chelate. 

[Claim 2] The ligand structure which can form the aforementioned metal ion and a chelate beta- 
diketone structure, Polyamine structure, iminodiacetate structure, sarcosine structure, ethanol 
amino acid structure, Glycine structure, xanthogenic-acid structure, amidoximes structure, amine 
structure, Pyridine structure, imidazole structure, phosphonic acid structure, phosphinic acid 
structure, The ink constituent according to claim 1 which is what is chosen from the group which 
consists of phosphoric-acid structure, Schiff-base structure, oxime structure, hydronalium 
KISAMU structure, amino polycarboxylic-acid structure, thiol structure, the poly thioalcohol 




structure, 2-pyrroiidone structure, and 2-oxazolidone structure. 
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(P is a part for the polymer structured division among a formula, and R expresses an alkyl group 
or an aryl group) 

[Claim 4] The ink constituent according to claim 1 with which the aforementioned polymer 
particle also consists of polymer which has film forming ability. 

[Claim 5] An ink constituent given in any 1 term of claims 1-4 which is that in which the 
aforementioned polymer particle has the minimum membrane formation temperature of 30 
degrees C or less. 

[Claim 6] An ink constituent given in any 1 term of claims 1-5 which is that in which the 
aforementioned water-soluble organic solvent has the boiling point of 180 degrees C or more. 
[Claim 7] An ink constituent given in any 1 term of claims 1-6 which is what the aforementioned 
polymer particle becomes from the polymer which makes thermoplastic polymer a principal 
component 

[Claim 8] The aforementioned thermoplastic polymer The poly (meta) acrylic ester, polystyrene. 
An acrylic-ester-styrene copolymer, polyvinyl acetate, (Meta) An ethylene-vinyl acetate 
copolymer, an ethylene-(meta) acrylic-ester copolymer, A polybutadiene, a polyisoprene, a 
polyvinyl chloride, a polyvinylidene chloride. Poly (alpha methyl styrene), a styrene-butadiene 
copolymer, an acrylic-acid (meta)-styrene copolymer, A styrene-maleic-acid copolymer, a 
styrene-itaconic-acid copolymer, a styrene-maleate copolymer, The ink constituent according to 
claim 7 which is what is chosen from the group which consists of a styrene-itaconic-acid ester 
copolymer, polyester, polyurethane, a polysiloxane, and a polyamide. 

[Claim 9] An ink constituent given in any 1 term of claims 1-8 whose aforementioned polymer 
particle is what has simple grain child structure. 

[Claim 10] The ink constituent according to claim 9 whose aforementioned polymer particle is 
what has the functional group of either a carboxyl group, a sulfonic group, an amide group, the 
amino group or a hydroxyl group. 

[Claim 11] An ink constituent given in any 1 term of claims 1-9 which is what has the core-shell 
structure where the aforementioned polymer particle consists of a core portion and a shell layer 
surrounding it. 

[Claim 12] The ink constituent according to claim 11 whose shell layer is what has the functional 
group of either a carboxyl group, a sulfonic group amide group, the amino group or a hydroxyl 
group. 

[Claim 13] An ink constituent given in any 1 term of claims 1-12 whose particle size of the 
aforementioned polymer particle is 0.4 micrometers or less. 

[Claim 14] An ink constituent given in any 1 term of claims 1-13 whose aforementioned color 
material is a color or a pigment 

[Claim 15] An ink constituent given in any 1 term of the claims 1-14 which come to contain a 
sequestering agent further. 

[Claim 16] The ink constituent according to claim 15 whose aforementioned sequestering agent 
is an amino carboxylic-acid derivative or a condensed phosphoric acid. 

[Claim 17] The ink constituent according to claim 16 whose aforementioned sequestering agent 
is what is chosen from the group which consists of ethylene~diamine~tetraacetic acid, 
iminodiacetate, a NITORIRO acetic acid, a diethylenetriaminepentaacetic acid, a 
triethylenetetramine hexa acetic acid, a cyclohexane -1, 2-diamine tetrapod acetic acid, N- 
hydronalium KIECHIRU ethylene JIAMINTORI acetic acid, an ethylene glycol diethylether amine 





method. , 

[Claim 19] The record method are the record method of making an ink constituent adhering and 
printing to a record medium 
term of claims 1—17. 

[Claim 20] The ink-jet record method are the ink-jet record method of breathing out the drop of 
an ink constituent and printing by making this drop adhering to a record medium, and using an ink 
constituent given [ as an ink constituent ] in any 1 term of claims 1-17. j 
[Claim 21] The record method which comes to contain the process which the reaction mixture 
which comes to contain the reaction agent which contacts an ink constituent given in a record 
medium at any 1 term of claims 1-17 and this ink constituent, and generates an aggregate is 
made to adhere, and forms a picture. 

[Claim 22] The record method according to claim 21 by which a record medium adheres to the 
aforementioned ink constituent and/or the aforementioned reaction mixture by the ink-jet 
record method. 

[Claim 23] The record method according to claim 22 that the aforementioned reaction mixture is 
the thing which comes to contain a reaction agent, a water-soluble organic solvent, and water at 
least 

[Claim 24] The record method according to claim 23 that the aforementioned reaction agent is 
polyvalent metallic salt, the poly allylamine, or its derivative. 

[Claim 25] The record method which comes to contain the process which an ink constituent 
given in any 1 term of claims 1-17 is made to adhere to the record medium which applied 
beforehand the reaction agent which contacts an ink constituent given in any 1 term of claims 
1-17, and generates an aggregate, and forms a picture. 

[Claim 26] The record method according to claim 25 that the aforementioned reaction agent is 
water-soluble polyvalent metallic salt, 

[Claim 27] The record method according to claim 25 or 26 of making an ink constituent adhering 

to a record medium by the ink-jet record method. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0048. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0048] 5. Sequestering agent. 

According to the desirable mode of this invention, the ink constituent by this invention has a 
desirable bird clapper including a sequestering agent In this invention, a sequestering agent 
means what generates promptly the metal ion more than divalent and a water-soluble stable 

c h e I aii;^^^^^^^ 

[Procedure amendment 3] 
[Document to be Amended] Specification. 
[Itern(s) to be Amended] 0049. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0049] By addition of this sequestering agent, the preservation stability of an ink constituent can 
be improved and the blinding of a nozzle can be prevented further effectively. The reason is 
considered as follows. That is, a sequestering agent catches the polyvalent metal ion which 
exists in an ink constituent as color material, water, and an impurity originating in a water- 
soluble organic solvent. Consequently, it is considered to be a reason that the polymer particle 
which has the ligand structure which can form a metal ion and a chelate can prevent effectively 
condensing by the metal ion in an ink constituent Therefore, as for addition of a superfluous 
sequestering agent it is desirable to avoid from taking the opportunity of the reaction of the 
metal ion and polymer particle which exist in a record intermediation body surface, and reducing 



[Procedure amendment 4] 



I and more preferably. 

II Specification. 




[Item(s) to be Amended] 0051 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0051] What is chosen from the group which consists of ethyiene-diamine-tetraacetic acid, 
iminodiacetate, a NITORIRO acetic acid, a diethylenetriaminepentaacetic acid t a 
triethylenetetramine hexa acetic acid, a cyclohexane -1, 2-diamine tetrapod acetic acid, N- 



......... 

hydronalium KIECHIRU ethylene JIAMINTORI acetic acid, an ethylene glycol diethylether amine 
tetrapod acetic acid, an ethylenediamine tetrapod propionic acid, a pyrophosphoric acid, and 
TORI phosphoric acid as an example of the sequestering agent used for this invention is 
mentioned. 



DOCKET NO: U 014842-6 
SERIAL NO.: 10/677,627 
FILED OCTOBER 2, 2003 



Mn*snmif (jp> 02) 2x Hfl i^F It" 3x (a) (ummmm^mm^ 

WM^fl 1-349875 

(43)&IBB ¥-8.1 1^(1999) 12^21 H 

> 

(5i)int.ci. 8 mm** p i 

C0 9D 11/00 C0 9D 11/00 

B4 1J 2/01 B4 1M 5/00 E 

B4 1M 5/00 C0 9D 11/10 



C0 9D 11/10 




B 4 1 J 3/04 1 0 1 Y 

$am* m#m.<z>mz7 ol c£2oh) 


<2i>a«B## 


ftBPFlO-252895 


(71) HJgBA 000002369 








(22)ffiggB 


¥j£lO^(1998)9 E7 B 


^fflaiit&KgS«f« 2 TB 4# 1 ^ 






(72)»M* * » W ft 


<31)«$tetfc£3B#^ 


*|gPF9-241343 




(32)ffi5feB 


W- 9 (1997) 9^50 




(33)«5fcffi±!gB 


B# <J P) 


(74)ftSA #SI± -» (*2fc) 


(31)«Jfc*fcfe3g#^ 


«rH¥10-99011 




(32)«jfeB 


¥10(1998) 4 Ji 10 B 




(33)«3fc«LKKH 


B* (J P) 





(54) is&wozm nmmmzmwtmm&miTZ'C >?m&m 



(57) [9RKI] 



11 -349875 



(2) 



[#£Fltf#<D«Sffl] 

tfy*^** tfy^Tvi^- 
/Mffig, 2 - tr a y k *j i 1* 2 - *3MJ-y y k 

P C CH 2 — C— R 

& ft 

*fc(4ry-/ws^^i-) 

[»**4] tfriE^y-v-«s^ds, Ai&jttfe**-*- 
[8»#g 5 ] Huia^K y -v-afce^-is 3 otKToffifi£ 

flg®££;fr-r 5 *>©"(?£> 5, f»#5l~4<D^-f*b7)>- 

6 ] mm*m&mwmmt 1 8 ox:u±<dm& 
[»*«8] wia^Mtt^y-^-^, #y r 

i^f/i'-xf *Ky ffcB&if— /k 

x^x/i^a-a-fr, #y ^v^y, ^y^yyky, 
^yS{tt=/K jKy^btr^y fy, #y u-^ 



2 

[ii*59] wiB^y-v-mst^s, 

[t#*5io] wiE#y^ t^^*-^ 

[»*5i 1] mie^y -v-wcKT-as, arts^t-tn 
im*m 1 3 ] ifiBtf y v-tif©tias 0 . 4 ^ m 

«Tt'fe5, f»*gtl~l 2©vvfft*»— *fcffi<ft©>r 

20 [ff#5 1 4 ] flrKfettas*!*** fciiM**T*$> 5 , f«* 
5l~l 3(0^f = ^-]S(cfeigO-f'^^ifl^;ti 0 

1 ~ 1 4<o^i*tb^— ^»c|S*©-< 

[!i*5 1 6 ] ffirfl^«%&Aitfi*iJtf, t 5 y 

^Th7Sl, -f^-m ^},yngf@£, voc^- 
30 ^f-g^ >^ n^dr-^>-- 1 , 2-v ; 7 5yrh7fF 

j-u^yy 3 — /Wv'.x.'^vux. — T/u/ 5 h^g^^, 
m 1 6 (itettro-r >-^ffi^#>. 

7©^-f*i;i i -5^K*©'f V^M^o 

40 i~i sw^-f^**— wcia^cD-r>'^ite.^srfflv> 
[11*520] -rv^ffi^ro^a^frhab, i^}K?i5r 

[f»*5 2 1 ] £ftftttlz:3i»$g 1 ~ 1 7 '©VN-flxa*- 



*#BS1¥1 1-349875 



(3) 



3 

[ff*«2 3] iiMEKjfc»tfs, RJCSlli, 

2 2 fcC*©e»#ft, 

MM&K 2 4 ] AMBKftXias. fciitf y r 

2 5 ] 1-18 co^-f tl^-gttcfEHifccD 

LfcGftfgttK:, 1-17 

[0 0 0 1] 

[0 00 2] g-HWW 

[0 0 0 3] f£*J:9, 4*9*J*.y hEfikfcUfcfllSft 

*»*S"h *sJ:tJ«**>6*5fc©a«-««n»*>5. ^» 
-Y v^tc^fePjttSttHew— oleic £*<0'>fr^jlite£ 

ta, -o©fe©^ «©>f y ^ tits ^ i «s# 

[0004] $btc»B#, fewt i,xmn<omm&&%- 

&§H£*Vtl/>5. ^BS6 2- 1 4 2 



4 

ft. i|#MBS5 5- 1 5 7 6 6 8 ^*fctt**»e0»J» 

¥ 1 - 2 1 7 0 8 8 ^«fcttW«©JtBHft*Sr*-f* 
x^/^aySrtffitSrtiS, HOT3-6 006 8 
^«*3j;t>'#rJ¥ ; 4- 1 8 4 6 2*^*fctt|p|«K«r 

fc, #ffiBS 56-147859 ^ffi^PSBS 5 6-1 

4 7 8 6 0 #<£¥4 - 5 7 0 3 -l§"k$RfcW:ii# 

20 U >fy^ veals' hlE^y KwyX/PT'w-bSrjSfc 

[0 0 0 5] — -f V? v 5 ^ s/ hlB^jfet LT, ft 
M¥5-2 o 2 3 2 8-§-4&!8) . ;ro*ftiiti^Tli, 

V^?> (Mz-tf, #PI¥6- 1 0 6 7 3 5^ffi) . 

[0006] s/c, ffiStt^f+-^-T5#s?si4SiJsfc(a 

W^ia 9 itttSfcteigA-rsyf? y ^ t Sriffi 
ommhttZtlX^Z (W6-1 06 7 3 5^ 

<n-mzw^-tz>z.kx\ kftatt- s 

[0 0 0 7] *©ffifcfemtf4*Hi¥3-2'4 0 

5 5 7^A v ffi , #^¥3-2 4 0 5 5 8 -§-&$8lC-jfc 

zw^i-zji/w^ y h&m*ms&mzixx^z>. 

[0 0 0 8] :©i?4l n^SrRP^-TS'f ^-^i MB 



t# BP! ¥11 -349875 



5 

■cfoS, EPJ&ijA^ttt, «±T?©*fejsfe4>w« 9 < 

[0 0 0 91 

tt, W»iattfctfnfcPiiftSr*aT?*6'f>'^ttfift*© 

©aw^u-ti^a. $btc#3!9§tt, ft&ttopiftiBsjt 

&-?:©BlH)t LT1^5 0 *LT, #38W{c iS^f^ll 
[0 0 10] 

**w k. «t s -< > ? m&mm is ? mftto*m ^tcmm 

tt, Mxtf, "Oiri?=.y MEfik#5S;, ^V**lc«t5* 
So tofc^WfcAS^v^ffljSfctt, ^y^v?i^ 
[ooii] J^fcfiMfett, E*«c, 

[00 12] 2. fr* V ^-IttfrP 



tt, :© =fc 5 *ga^*5go»4 uv^Jt LTtt, /3 - 

h #D75 ^5/ STOMffitt. If 

,u =i ~> >-«it , * 9 j ->\>r 5 / mmm, yy^>m 
it, yv^*3t, ^^^sffiit, 

t°ny KV'W-e, *u:t; 2 y K>msiwrf 

P C CHz — C R 

ft ft 

2 o Ptt#y-7-fltitg|5#-T?$><!), RttT^dr/l-a 

(0tl<liC 1 -2o7^M < <fc9£?*L<tt 
Ci- 10 7;^S^ *fc#SL<tt*7vi'S«:* 
■T) ^f;li7!J-/H (M^Ltt, 7i-/K iryf-^ 

[0 0 13] ±IBS;©ia^«ig*s^Jxtt-«w^JSi: 

■So 

lit 3) 

P — C=CH— C — R 

30 i ^ 

R-&— CH=i P 

Mttt-ffi©&Ji£*U P43itfRtt±T?3£ 

<D£?ic£izLbti?>o mi-, £tT©a»tt*><*-e<E36 

40 ffcot, *»WttElToa»tcH*$*L5t«)-Ctt* 

[0014] -Y V^»fift»*SflB»fflEft:«ffiH:f+3t-r5 
i:, «^^^ttfi*£WJ:U*itf*»*fcttj!R38U, 

50 btVSo 



*# 68 ¥1 1-349875 



(5) 



[00 15] J:5*flEWKft. fe«-^»!«-T?*>5*&. 

[0 0 16] £&lc«B^5#»W©#4WM»«»cJ: 
**BfcH#3ttS©'e**l ,, e*>S. WKir.©1i«lc*) 

[ooi7] u*g«fc.fc*itf» #y-^- 

0.4m m«Tr-fe "3 , <fc 9 L < 14 
0. 0 0 5~0. 3(imSSti)?i„ 

[0018] ^Mfcis-rv^iisa^^^jKy 
v-tja^rottilW ^ttj&fe® i ~ i o 

IW*L< ( J:5»JL<l4l~5li%oKl-Cfe 
t,©T*fo5©;iS$f£ 

[o o 1 9] *&m<oft$.v^mm\c£.titi. 

y -^-«fc(tt?-©tt^gH: 0 . 4 m mSft«T*W4 b 
<U i!)»4L<tt0. 005-0. 3mniStfc 

«^-t-5#y-^-»^7^^^3 0 < CKTT'fo-5t> 
[0 0 2 0] £fc»c;W8W©#*UMIS«fc.tfttf» # 

y T-HMStf-asjK y v-xv/i,-; 3 ^©#faa^- tut 

l\, r^T\ *t£^?a^ir(4, #y -v-oi^/u^h > 
If T v > o fcBficS?^ *aEK7 /i- AffiM $ 4x 5 MS Sr 
2>o ^w«Eff<0ta«Sr*(S*ffltaa[i:-t-2,. rwffi^fc 



5 

[0 0 2 1] r©,t5*&Bl^j*f|g*^5#y^-« 

«au»>-f-si:, #y^-««t-?-iRi±*s-e— uisk#u 
6*r^afefl--ca>5*&»ttt, sfe**©-»f±e» 

[0 0 2 2] #3gffl©0* LVMS«fcJ:*Uf, *K 

y ^-iwft^ttiR^rsfitt* y fc-fs t»o-c*» 

iv^ sRBTMtt^y-v— o«t u-ctt, #y r 

jtfy&ittr^vK ^y^ttf-y^^ #y u- 

K ^fl'V-^f^a y**!**, * 

3v^^x/P*fi^-^ jKy^^f/K *y 

1^, #y^n*f-v N *5j;l>*^yT5 Kd»feftS»!J»6> 
30 ©T'li/fl\ 

[0 0 2 3] *^PJ(c*^^/^Tfflv^?>tt5#y -v-flMa^ 

[0 0 2 4] j:9A«s«ik:h:, *ftWte&i<^xm^t>1n 
te©^-y-7-^t, m-a-ftb^, *5j;o'?ui:^j*# 

m&<fotfhlft>tlZo T-*>%;te.mb 1X14- T/U^f 



t#BH¥1 1-349875 



(6) 



9 

sowtfeifWrf 6>ix5 0 y~^#s»tt#Jte, #y 

/u-^^^/u-^— x/k ^y t^^f uy-^y 
^^ynt^^y-y ^-/k #y ^-^v-ic^uv-^ 
y t^^n tvyr/w^x-f/K tfy^v'^ 
w^flgTO^^x^, #y >/yiry ^AS^t;^^ 
&mfbi%Zo zmUkA&te, #y-7-xv/^ 3 y 

[0 0 2 5] «±^Migfe^ffl^^tl5^/^-^ 

y^fvK * y — b v ^5vW y T?Vu 

-K >fy^nt> (y*) ryyi— b, n-y^/w 
( y*) ry y u-b, >/y^/K ry y i/- 

K n-T^M 7^!)l^-K ^fyr^K y 

y k n-^vvw y ry y 

K 2-^A^*$/A'( y*) T^yu— K *-y^- 

M y t $ y k f^K y y) ry y 

K Kf^/K y*) Tyyu-b, t^r>/K y 

Ty y U— K is* n^^ri//U( y y) ry y 
b, 7xn/u( y y) y u-K 'O'vvW y y) 
T^yu— 2-fc pn^vvloi^M yy) Ty y 
U"— K 2-t Kn^r^ntX yy) Ty y 

h*£<DT? y ^^^"r/u^tca^ y y v/urn^^T-^ 
&£xfffimv^/um(D\?~/u^xT/i<>m. ; Ty y n~ b 

y/K ^^^ynnhy/u^, *^-U->\ 2-y^vW* 

^l^>\ V^-SUh S^l/s t -T^/l^^U^ fU/U 

^ftt^yfVf^nyWtk^yT^S ; 

yyy y/i^ vw^fc(«^^e;7/u^ 

/K :7-vVUg££ fctt^^^y T/l^/U^^TVU&iftf)^ 

^i/^tt^tSfD^/i-^^ ; t ^ vm*^-rz>r? y 
t^ b\ n, N-^f/v7^y/i/7;K^ 7^;s 

£^tfN-y ?vUT^ y^/M y y y b, N-y 

^vwt ^ y x^;u7 ^yi/-h, i/y ^vur ^ y ^fvu 
^^yu-h, ^f/w7?yxf/u7^y b, 
it^/ur ^ y ^/wy * y y k v^^vu-t ^ y 
oi^vwyyy y k-f^T^ y/M^fctiy yy y/w 

i^7/^W;yx7f/Vg;N- (2-v^y^/UT 



70 

s y t?v/i>t$ h\ n- (2-v J y^r^ 
yjn^/u) yyyy^T^K, n, N-v>y?vuT^y 
tvury y /i-t^ h\ ^<dt^/ut^ ys?:l"t 

t°y s^g, ^y ^/ur^ y^f-zutfri^-x/u^if 

(7)7/1^^^7^ yS5rtt^t^^-f/uS ; fcr^/U 
^43j:t>*-5:C0^ 2"7^yo>f/U7^y-2-yf-;U 

[0 0 2 6] ±ELfc«t5fc, tfV-v-WSL+n, ^ 
[0 0 2 7] =Ti/ai/u«JS^#y-e— IWft-?- 

So 

[0 0 2 8] tfV^—W&*& = Ti/=z/l>migT?$>Z>i& 

20 [0029] $bKi*«H^#*u^l»«fcJ:ixtf, 
y - «3ia^ wa^w Jt *5 «t w = r ^> * ^«3t ^ v N -f 

T ^ KS, tK^S, ifc(i75/mL"Cft5fc©» 
fcJt36fete*sv^T, ^ey^-^Wig^^^^^xt J: 

<7)*yU7K*->yuS^/U7j%^lSS, T ^ KS, 7^y 

^co^a (ohs) tT^m^Lx, TKy-^-TO^ 

= I 7v'i /Uffijg-e $> o X > ^ /UJi fc ^7 

ttAMtt. 4*y9*j=.y b^y ^^-<^ia^^ kojb 
^fy^^y x/ut/U'- b^s^jitttcjzsftttti^ 



ftffl ¥11-349875 



[0 0 3 0] 3. frM 

[oo3i] 9m t L-ctt, iraftfk »tt!fe», Affl 

[0 0 3 2] Uttt, -ftittUKfK 

(Wirt, 7^n^7^yi^ ^yi/>-M£h ^y; 

^ t Lttt, H^t^lSlONo. 2300, No. 900, MCF88, No. 3 
3, No. 40, No. 45, No. 52, MA7, MA8, MA100, No2200B 
nny Ttt®{C9 Raven5750, Raven5250, Raven5000, Rav 
en3500, Ravenl255, Raven700 *c ^ y h %tM<DRe 

gal 400R, Regal 330R, Rega 1660R, Mogul L, Monarch700, 
Monarch 800, Monarch 880, Monarch 900, Monarch 10 
00, Monarch 1100, Monarch 1300, Monarch 1400 
fit ViM±lJ<£> Color Black FW1, ColorBlack FW2, Co 
lor Black FW2V, Color Black FW18, Color Black FW20 

0, ColorBlack S150, Color Black S160, Color Black 
S170, Printex 35, Printex U, Printex V, Printex 140 
U, Special Black 6, Special Black 5, Special Black 
4A, Special Black 4 ^J&H£JS"C# 5o -f^n — -Y V 
?fc&m£tlZ>mWb C.I. Pigment Yellow 

1, C.I. Pigment Yellow 2, C. I. Pigment Yellow3, C.I. 
Pigment Yellow 12, C. I. Pigment Yellow 13, C. I. Pigm 
ent Yellow 14C, C. I. Pigment Yellow 16 , C. I. Pigment 
Yellow 17, C.I. Pigment Yellow 73, C.I. Pigment Yell 
ow 74, C.I. Pigment Yellow 75, C. I. Pigment Yellow 8 
3, C.I. Pigment Yellow 93, C. I. Pigment Yellow95, C. 
I. Pigment Yellow97, C. L Pigment Yellow 98, C. I. Pig 
ment YellowlH, C. I. Pigment Yellowl28, C. I. Pigment 

Yellowl29, C.I. Pigment Yellowl51, C. I. Pigment Yel 

iowi54 m&mifbtiZo -r-ifisfsf zs? iz&m 

Ztl&M&t Ltll, C.I. Pigment Red 5, C. I. Pigment 
Red 7, C.I. Pigment Red 12, C. I. Pigment Red 48 (C 



(7) 

12 

a), C.I. Pigment Red48(Mn), C. I. Pigment Red 57 (Ca), 
C.I. Pigment Red 57:1, C. I. Pigment Red 112, C.I. Pi 
gment Red 123, C. I. Pigment Red 168, C. I. Pigment Re 
d 184, C.I. Pigment Red 202 &1fii$tf btl&o > 
T^"Ot\C&mZtlZ>mPct LTtt, C.I. Pigment Bl 
ue 1, C.I. Pigment Blue 2, C.I. Pigment Blue 3, C.I. 
PigmentBlue 15:3, C. I. Pigment Blue 15:34, C. I. Pigm 
ent Blue 16, C. I. Pigment Blue22, C. I. Pigment Blue 
60, C.I. Vat Blue 4 , C. I. Vat Blue 60 ^t^fbtl 

[0 0 3 3] ^flh<omPt(Om.m^ lOpHTW 
*L<, Sbl:»iL<(40. l/iraHTtfe^ 0 
[0 0 3 4] **W^»4L^«8*teJ;tLtf, Ztib<D 

^xmbtitcm&ftmwit \,x^^^\zmm^tn>(o» 
irz<D\cmmistix^zftmL mitttjHjmm* 

20 xfRmfemit ^xhmmi-zxh?>ozkte%m%fc 

t>ic y ^^mM<om^^mk^x^m^^m 
r * y /u^tt- r * y h y /u****, 
x^uis-t? y /w^*s^ft:, ^^u^-^^^y/u 
40 /i^tfi-^ft, ^^i/^-a-^^/u^^u^-r^ y 

50 t% mcm&&m*ft^y^-km&&&ift^y 
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[0035] iwwio-f ^^»*ifcK*5»tajB»©^# 

4(2, 0. 5-2 5li%SSWJi / < % 
[0 0 3 6] 4. TK jgffffla SM 

/K n-^ntVUT/U^^/K i s o-^n^T^a 
— 4^ n— J— A\ s e c— ^^7— A\ t e r t 
— 79 J— As* i so-^y-;K n-^>^y— /u 

5o fi»jS#»*»j^aara*H:>r ^ <o o . 1-301 

t%*»SL< l J:9#£L<I15-1 Ofi*%co«Sig 
[0 0 3 7] 4fc N **MO»4LV^tt«fcJ:tttf> * 

v?xf /i/, by ai^u^y 3— /k *Ky 

tVy?yn-/K ^fl/y^ya-zK' 1, 2, 6- 

/K i/^'f-ui/sf y n-yi/^-yxf/i/x-r/K 
uy^y 3— /i/^-y ^^-/ixzn— tvk b yxfxi/y^ 
y n^/u^ey^f/i/x-f/K h yxf-uy^y 3— /ix 
^yxf/px-r/K h y ^^l/^^y 3 — /t^e*/ -ff- 

JR. JfcfSf, 2-t°ny KV, N-^/u-2-b'ay K 

1, 3-^^-2-^ ^yy *JJ 

if bix5 0 

[0 0 3 8] ztihmmmvffiMML^ ^^9<do. i 
-3 0ii%wti / <, «t9ff*i<ai-ioii 

[0039] uvM»«fcJ:*itf#y -e— « 

(»£ : 1 9 7°C ; KT^rtttfcjR**"*-) , ^ 
DbV^yn-yi/ (1 8 7*0 , v?xf l/y^y 3- 
(2 4 5t) , ^^T^U-^y 3— (2 4 2 

t:) , hy^fi/y^y (2 1 4°o , 2-^7 

^-1, 4-v^~/l" (2 3 5t) , 1 , 



(8) 

74 

3 -^i^v^— (2 4 3t) , 2-y^/U-2, 

(19 7t) „ N-p<^/U-2- 
h°n y (2 0 2X:) , 1, 3-^^-2 — f $ 
jfyy&S> (2 5 7-2 6 0t) , 2-t°ny >*y 
(2 4 5*0 > ^yiry^ (2 9 0t) % hy/ntv 
y/yn-zKy^/ux-r^ (24 3t) , 

kVy^y 3-;^;xf ;u^y (1 9 8t) , 

v^^n t° 1/ y ^ y a - y ^ f /ux-r (19 0 
t) , ^utVy^y^-zU (2 3 2°C) , 
io yy^y^y^yyf^x-T^ (2 4 9t) , rh7 
xf-i/y^y^-zi/ (3 2 7t) , byxf i/y^yn 
— /U (2 8 8t) , i^xf i/y^y3-/u^;^/i/x 
-tvu (2 3 0t) N v?xfi/y^y 3-/^yxf;i/ 
^— 7VU (2 0 2°C) , i^xf i/y^y n-/i/^y^f 
/Uol— 7VU (1 9 4t) bJxSo **M<^#* 

x^i^^y 3— /k v?xf uy^y^-;^ -^^^y 
fyy^yn-;K h V y^wv^y = — /k 2 -^t 1 

y-l, 4-v^^-— 2— «x^vU- 1, 3- — ^rf-^ 
20 i^^— /K 2-^^W-2, 4-^V^V^— /K ^ 
y-f?y>\ ^DkVy^!l3-;K r^xfyy^ 
y3— fyxf i/y^yzi-;K N-^^/w-2- 
t°n y Ky, l, 3-^f/u-2-^^/y^y 

->s ^i02-t°ny b*>frbm$iztiz>h<D*tiim-r 

[0 0 4 0] 3Efc#38W<z>if* Lv^t8«»cJ:tttf, 
[0041] ^jBrttffcWSn-r t 

40 ?As*sY— /K (y/Hf-y h) , irn 

(-KHOCH2 (CHOH) nCH 2 OH (^ 
rT% n = 2 - 5 -tf*$tt5) , 

50 *-«4^iS&rffeixSo #ic«7;i/3-;WJt<, 
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[0 0 4 2] ift^ttSW"^*^ -f >^(7DO. 1 ~ 
4 011%, «t9»*L<«l~3pS4%<0«Sffl-Cfe 

So 

[0043] *mwi,z£z>4 ><?mi$.mz.mmi-z>^b 
j»-e*<5<5=»7 5 hy^/Krsv, hy^ 

rtb?) 37 $ VW^Pjro-O-^*!^— OSsAQi; 
(4, 0. l~10li% <fc L-< (4, 0. 5~5 

[0 0 4 4] &&WK£Z'<>?1l&&.mz.WiM-tZ>Z.k 
tfX'Z ZfrWtitT/l'* V (4, *BMt* y * A, *lMt-J- 

by* a, Tk^-fby f-CAffco, imm<o4i/vM 

VO^<Dmom±, 0. 0^511%^!), $fSL< 
140. 0 5-3ii%tfc5„ 

[0045] ^wdj £ ?>K#ffi?£tt 

yith!)^^ 7 V /l>Wtf h V VJ*. 

f l/y7/l/^/H- f/Uf/I/7i- h07^= l )At 

. &4 -t-y&nmf&im <mtf, # 

:n*7VK 4?y ^V^^:/y/^t**:/l^§K^;*-r 
/K JKD t*->xf l/V7/U^7i= /H— yvK j}f 
y ^-^r:yj:^l/^T/^/U7 5 >\ # y v'lf U-V 

tytt-7-f/-/W8 2 > 104, 
4 4 0, 4 6 5, $3 4.04 8 5 (l^-fftfc Air Products 
and Chemicals Inc. M) tf^lf btl&o (4*331 

[0 0 4 6] Jtejsw©* >^M^(ci4, mm<D# y 

y-v-^^-i LTI4, 7* y^/Ky-r-, 
/i^^y-v— > ^^U'^-^v ? oiv^=ijKy -v— % & 
-fbt'^/u^^y-^-, 7? y /w-^^u-v^^jjf y 

fctfb^So me><7?#y^-^ j f-o^^(4 

0. 4 jim®ftJfclT/5S#*L<, 4 9 #4 L< 140. 0 
0 5~0. 3,imgltfe5 0 r.ttf>C0#y -v-^Si^ 
fttf V /UV 3 XDjtmt LTrffflRSiVO^fc 

E-1 0 0 2, E-5002 (^.^ U-^-7^ y 

y -r-ji^/^a v, B^W^hWSC^thU) , #y 

=>-h4 00 1 (7^y^I^!iv-iv/Uv;3y > 



75 

(^fi/y-7^U/i'l#^-x?/i'-7ay 1 *s;fc 

-0*{fc*X3i«3S:#tt») . SAE-10 14 
S;#ttiS) , -ir-C tV-/l-SK-2 0 0 {Ti> 

[0047] ocia&c-c. phh«3j, B&jer 

io [0 0 4 8] 5. 7k«W=^K%HB»l 

#S8W<£#*LlM$^c4*U4\ ^MlCtS-Y 

[0 0 4 9] i©A*»«!iU©aaiPfcJ:oT, -f^iifi 

- hSr^U*5B2ffi^fl}itSr*-r5JKy 

5^t«r^f-KlhT?t5r^^S*i:#^P>ttS 0 4 
ot, i§PJO^Sit^Jrofe!)PJ4, ta®^^Eic#ffi 

^tt^jg»«»jj4. o . oooi~5 mm%(omwx'm 

30 Jp$tt5ro^*if*L<, 4i9if*L<l4, 0. 0 1~1 
[0 0 5 0] *»^©#*Ll^l»«fcJ;ix»i,' rco^S 

^^xi-io-c, ^mstLxn^m^^-y^m^cmu 
-e#5^e>7?$>5o 

[0 0 5 1] *5SWfcfflv^t>iiS**tt^*S«!W!l«)« 
II, = hynB*. i;ifu-yby75>"<^ftK, 

1, 2-^7^7 b7iS> N-tKa^-if/nf 
-r^7?yrh7St, if ^75>fh7^a 

[0052] e. d±Lm&mvmg& 

so (^Jxtf, tK— fyK^K 7h7^!?- n 
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[oo53] ftis, ±is Lfd j; 5 &m%mM-±# v 

[0 0 5 4] 7. dJ^LZzLZ hlBM£& 
hfS&*)*{c*f* L<ffii/^tt5„ £ibt-#$!?m£J:S 

[0 0 5 51 Bl 1 ^9 2/ hSB»3£Btt\ >r >^ 
Cftt^-/ Ki hJ^ZZi/Z 2 bitJ 3-^—7 

[0 0 5 6] lEft^y Kl f± % U yv f 4W P v ot, 
K9fc«fcoTlE»^3' Kl tStffirSffilB^ft*^ 

[0 0 5 7] IBfi^y Kl<^yX/w®<ol£^:iaSrll|2^ 
fcot, yX/!/2 2, 2 3, 2 4, 2 5 ^fett-tJvPih, 

[0 0 5 8] Sfcfc, ^ com 2 {CfaftOfS^ s> K£ffl 
^fc-C 5?* s/ ME»*jSfeSria 3 Srffl^T^-fS. 

[0 0 5 9] $btc % ^y^^yH^itlt 



(10) 

[0 0 6 0] :©i ^^^SrfUfflLfc-Y:^ 

gIiisi«-!?$)ot±v\ ^L.r, ici^fcts^T, 

io Bft^y Kl b^fff Vi> 21*. * + y y v ? 4±5rt 
[0 0 6 1] 8. -ttfrffl^frflFifefrjfe 

J-ytrU&Mk, Z(0-f>^U^t 

[oo6 2] ^asw^^sw^^ia^fifctSfftbLTisii 
*fc(i^ y r y a-t ? v*i itf/*fctt*©R*friis* 

4fcf±-tro«**H:, #y^-#&^©ffi&*«igiii: 
tt-ft-t-i. ioT, RJES^Jt LTCO, #yry/uT5^ 

[oo63] grm&mm.t lxk, 2 m^±<D^m^m 

jr^to&fcWkLXtt. Ca 2+ , Cu 2 *, Ni 2 \ Mg 
2+ s Zn2+ % B aZ+ftifroZjfftkJS^a-V, A 1 3+ , F 

^MWiLtll, CI", NO3-. I", Br", 

so c 1 Oa-joit^cHaCoo-^if^fcif »*u< 
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its a. j^sKft i ~ 6 (Dmomffim 

[0 0 6 4] *y7D/l'75 V*3«fcOW!) T !J /U 

(a) »'* (b) , * (c) T?***LSR**i9S*rfb 
[0 0 6 5] 

-4-CH 2 — CH-4- 
I " 

CH 2 (a) 
NH2 

-f-Chfc CH -4 

I " 

^ (b) 
NH 3 V 

-eChfe CH CH-fcr- 

! I n 

CH, CHj Cc3 

-f*v» siR^ty, j(W-r*v. ffiEK-r^-v, f»-r 

Hie 7 y /i/7 ? y t -^7 u /v7 ? y*s*i^ Lfc# y 

©*a-a-f*£&ffl1-?> r. t 5o 
[0 0 6 6] #»Hfc#^TJB^&*t5£j£:«tt\ 

J; tf/f^fclitfy T V yUT 5 >*5<tO« 

t>©-e£>5 0 

[0067] d»*»5Ri£iK i f ©ffiraa#«&JB*©*«i± 

S^tbTil^s, £f * L < liSl£f£© 0 . l;J^4 0l 
*%SgT*fc 9 , J:9#*L<H:5i»b25 



.?0 

[0 0 6 8] *fc, **WICj3t^TR^jR»C»±, fii*£ 

*«3ftjiSrK<*rifcJ:9^y K© BIS* 9 SrBfiih-f 

io [0 0 6 9] ffi»£#^jft0^*ttttfc|6£3ftfe 
$f£L<te 0. 5~4 oa*%SSr?fc9 , £. 

[0 0 7 0] *&WO£<0&-£L^mmc£1ltt, 

/ tvHo «tt/^ y -tr y XO^jpSji-ttv^ 

1 0~2 0ii%itfcJ:yi~l 5fi*%Sa/4 5 *f* 

[0 0 7 1] Sfc, r©KJfc?i£te, #7— fe*t£8sJnb 
[0 0 7 2] Rj£«©BE»«#— ©tt*fc|»LTtt:, -Y 

[0 0 7 3] UV^««fcJ:ixtf» ±|E-CV 

-f^^iy MB®:— y K©-f V^qtffi?L^if$jg 
[0 0 7 4] *!8Wfc«t5^ V^«IJ*iJi:R^Srffl^ 
[0 0 7 5] 0 5 v^^ y MB«H:^«tt, -Y 
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[0 0 7 6] Eft^y K5 114, y yi?4lC&o 
T, ^-*-5T'lEItl$;}x5^5;x^/Ub6t£j:o 

.fctWM" K9fcioriaft^y K5 1 irttffi-TS&ef- 

tttt&;ivc&«. j-7"i 0Kti*5l#:/Xi idsii 

1 3 te«ft«*»*t<5. 

[0 0 7 7] iE&^y K5 l«yX/WB^J£^:g|^ll6 
{C^-r 0 5 1 bT'^^tbS^^^royX/UBT'fo 
ot, KJt£:^Stttm$ix5yX/u2 l flSJffcfriSifcRtt £> 
*fCfc5. — 5 l cX-TFZtiZBfttfJ ^9t&&M 
©; X/PffiT?fcoT, /X/U2 2, 2 3, 2 4, 2 5*> 

Aft. ^rwv^iariwb, ^bx^7s'^-f 

[0 0 7 8] $ bK, r^iaetClStfcWSEfit^s' KSrffl 

Eflt^y K5 ll4^fPA*(fi]tc^f!i-t-5 0 ^«?»»©W 
tc, ;X/H5 l b J:9RJt£:**setlB$^ »»Kfle7' 

fifths' K5-lttHIf-C^Ai:iS»*-|6llc^i(jL.'ia® 
[0 0 7 9] H8fce*©J:5fce*^:5' K5 i 

"TtgT*fe-5„ HfT?, 41a*iJ;tMl b tta&ffiWHt 
HjyXA'-Cfoi?, /X/l/4 2, 4 3, 4 4, 4 5i^li 

ft, v-TWV^^a^, ^Lt7'7 3'^'f^Wi«l 
fl*6fctbS;K,5o ^LT, SEft^y K5 1^EPA*|^HC 
X* 4 1 b J^&S^nttbStuTfB 
»fltf*±teKtt»j«:{'r*U. P-S^ftC/ X/W4 2-4 

y x>4 i a J; 9RjS?a[«setm*irTIEftJSE(*J±n:SJs£ 
ffi£tt*U IrI— @^ffC/X/W4 2~4 5«5*>W^ 



.22 

[00 80] m 9 iciattroJ; 5 <tE»^y Kio 

T\ 6 1, 6 2, 6 3, £>J;t)*6 4 mtl^'tlj ^v — 
(9,66 ttKl£tt©Btffl/ X/UT'fo "9,65 lig^i^i: 
[0 0 8 1] £ib(£, ^y^-^iy hlE&^StCtt, >r 

[0 0 8 2] rcDJ:5^>'^^v^^*iJfflbfc'f 

y Massse©*?* Lv^j5rm i o tc^-t- 0 m<px 
mi<omutm— v>mtico^xt±m— o#fig#-§-%# 

20 Life. Ell OWfffitKtc&l^T, Bft^y K5 1 a&Jctf 
5 1 b(4, -Y>i7^>^ 5 2 a*5,fctf 5 2 b £— 
4xT/£5o fSM^-y K5 1 a$fctt5 1 b fc^tt^iW 

mKnm*mcm5<nmmtmmx*hox£i<\ 

X, Z.<D&mz*5\,>X* tails' K51aM^^y 
^52 a£J;t>*IEfi^s' K5 1 a *5 <fctM * ^ 5 
2 b 14, *\ V yV4±*b Uc^BrTSo 
[0 0 8 3] 

30 mmikim. m.-amym^m^yy^^K. mm 

*1 0 0m 1 *J±TJ«i®SKK* !9 ^0. lg?riPx, * 
ft!/''-?, 10 0ml, Kf'> /U^V'-tf V^/MnV 

sy-/i. og, ^fuy3o g> n-^^y^y^ 

^yi^-h4 0g, *3«t^^^y^5g, y^^n 
y /UT-fe h y (Makromol. Chera. , 29, 151 (1959) IZt® DT 
WH) 1 Og^U fUt^SrPSlLfc. 

40 o. 4 Atm©7-r/i'^— tKUn'— i&na^-wjg 
[00 8 4] w v<y©§iiit 

[0 0 8 5] 

mi] 
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/7 y / 




—f^z ... >v 
S7 if y 




V" v ^ 1 


jt V* /f o 


n ✓ x J 




0 


D 


D 




1 


1 


1 




Q 

o 




o 
0 


Mil ■■ « . 


1 O 


1 5 


1 5 








2 






7 


6. 3 








0. 7 








0. 1 








0. 9 








2 




m 







[«2] 













5 


*— v ^ Raven 1080 


5 






1 


1 


7>fi-os;**E-5 0 0 2 




3. 5 


^y* u > 


1 0 


1 0 


2 - tf a y K> 


2 


2 






6. 3 


X? n— X 




0. 7 






4 




H 


S ; 



[0 0 8 6] tt_z>L±±L!L 1 
IS) tf-C, itjxV—X (ESI. 7mm, fi4-C'S-& 

*%) t y v ± v is*mx.'%Wlx* 2 0 &wmft Ltzm, 

*«TU Sfefc2 0»Wa#Lfc. 5 M m 

[0 0 8 7] 7*7 2_2_J_kL&j2 

Lv t^K^ (*JH»ff0f») *T\ #7Xf-X 
(SSI. 7mm, litl^ffll. 5fS*) t i 
\c 2 0#Pfl#tfe£-ti:;fc^ # 7* t"-X£& 9 

1 ^-TKtC^ffc I, # I) g^io a* 

% (# y ««mt£ : 3S4%) , ^ytyy, ^ 



[0 0 8 8] 7"77^^^ 3 

U -y-VK5/w (^JHSJf^FfM) ■ft?, #7^lf-X 
(111. 7 mm, mMX*m&%)<n 1 . 5fg») i: £ t> 
2 «FW5>«S*fc«. #7^ tr-XSrH 0 
v:/? US:. W^-^ftTkfc 

ifc t fcTKttw^K y -7-iv;vv5 3 yio a*% (jk y 

-«S^F-»ft : 3 fi*%) , ^ y -t y ^, 2 - t°a y K 
V, -v/u^h-zK x^n-x, **{k*y^^, hy 

31^ /— 5 ^, xf/l/7/V3-^OPx.Mf2 0 
^ ic«T L , $ h (c 2 0 afllHSM* 

[0 0 8 9] ^2 -2±A^JL 4 
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*-#>/7^Raven 1 0 8 0 (acyft- 

7 mm, SftT*?l^(0 1. 5fSft) i: £ t> lc 2 !^#P,fl# 
&mzmmi>ti 0 &^t\ &Kyv±v^, 2 -fay 

(C2 0^jf#Ufc o CltLS:, 5 M mWy^y7-f 
[0 0 9 0] * 

(Iftl. 7 mm, fi*"Cj»&*© 1 . 5fg») i 1 fc 
K: 2 «PM^» S » 9 ^ tr - X * 9 » # * - # 

if y/^s-a-^o^tt^/^g v x : ^ 

8 0^, B^-f VhttStettJJ) i/y-try^, 2 
-t°ay Ky> t/u^ 1 — /K ^.^n— ai^vPTA' 

bic2 o^WJt^L-fco rM, Swmro^y^y? 

[0 0 9 1] -TV^Sfflf*^ 
^y^^F7'!)y^-MJ-700V2C (t-fa- 

SrffJkU *-Vj7X~«r*-ffc, jaS4 0t s IS2 5% 

0-2 EO«»»^-C«I»l t PW©f?*fpflr*M»fe;h, 
fc : A 

fc : B 

fritz : C 

[0092] mm 2 ; 

■#7*mz.-<^9 5 0 c c£A*U&&l.T, 6 0°C-e2 



.20 

*»0«4XW«S««)*{t*s*V^ : A 
J**W>38£HtfcV*#, ^;4 S 1 . 0 c p s*t»©«iiB-e 
*<ffcUi:B 

H*©*4r±<c^*^ tt£*S 1 . 0 c p s *j6*.£«ilB 
-C^ffc Ufc : C 

Lfe : D 

[00 9 3], SME3 : BHB (ift) I* (»7^V-7-^7- 

10 

*>, ^y^-7i7h7 , Py^MJ-7 00V2C (-tr-f 

©WJSrtTofco -O^ontmSttO. 07ug/do 
t , «SI*3 6 0 d P ii Lfco ffl^fcWWJKftffliRH: 

©Xerox PIS (fnj/^^ttS^ttS) 
©Ricopy 6 2 0 0« (y a-|*SC6tt«) 
20 ©Xerox 4 0 2 4 IS j/ * *fcfcS;#tfcgJ) 

©Neenah Bond« (+y^!J-^7-^tt 
St) 

©Xerox RIS (if n y * *«S£?tfcJl • 

©^* 0 « (mmmm^itm • s^sa) 

K^^in-Tktt*^^ ZEBRA PEN2 (jSj 
W) £fl&VT, WJ^Sr^ffi4. 9X105 N/m2 

2 0(75^ <3 * t?tt^tbW^/«CV"^, 3 Is] B -C»±^4x» 
»*-r<5ffl«a**><5 : B 

[0094] mm 4 ■. »7)d* 
40 fc 0 : 

J7) : B 

**Sr«Tb*:HJ*«»<Offlffl^»tr : C . 
* [*3] 



ff«2 

2-M 4 



fPfflfi 3 p<ffi 4 



D 
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^7>^^y^4 C 
7=7 2JlA^JL 5 A- 



(15) 

A 
A 
D 
A 



28 



D 
D 
D 

-A- 



A 
A 
D 



A 
A 
C 



[00 9 5] iJ^S>*( 



* £5MLfc, 

[314] 





— Y I 




is T > 








4 > ? 


4 > * 


<f > * 


KETBLUE X-l (S/T>aS*4) 


2 






KETRED 309 ("7^f>^^) 




2 




KETYELLOW 403 (^xd-TO) 






2 




1 


1 


1 




3 


3 


3 




1 0 


1 0 


10 


2 -fay K> 


2 


2 


2 




6. 3 


6. 3 


6. 3 




0. 7 


0. 7 


0. 7 




4 


4 


4 


*&* 


» 




m 



[0 0 9 6] ftv-^ V^-fr v h 3 
•>7yIfiKETBLUEE X-l (*: B V^fffc 

1. 7mm, lifMffll. 5fg») it<b(-2B# 

*u-7-iv/^3yioli% (jtfy-^— fttfsi^g 
S: 3fi*%) , /ytpy, 2 -fay KV» •v/wf- 

h y ^^-i/^i/y =i-/u 
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# y r y /wt $ ^ro 2 o %7k@^, 
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/i g/d o t, *£tt:3 6 0 dpit Ltc 0 ffl^fcWJ 

©Xerox P$E (H*n y *;M*5S#tfc») 
©Ricopy 6 2 008E (U ^ -tfc^ttg) 
©Xerox 4 024i (if n ^ ^ *^5fe££tS[) 
®N eenah Bondft (^^!i-^7-^tt 
g) 

©Xerox R*S (if n y ^ • W£tt) 

•$> 5 *K ttMllftHft^ttll • 

&*<D3£*kmmt 10 0 {@*TiS§ : A 

»fr<D&±m&& 10 0-2 5 0 : B 

2 5 0-3 5 0 : C 

3 5 0-5 0 0 f@*« : D 

»*o$8±fflitas 500-1000 fla*y^ : e 

B^<D%±mm> 1 000»i : F 

[0 0 9 9] ffffifi JE^ (iW) t± (»?>r^-»- 
MO 

±|BW^5T*#b^cWJ^^o^T, ±iEffMffi 3 £ PI 
[0 10 0] g ffi7 ; Q D ff 

tt2 b?y l-5?:fflV^TWTO#^JcTOJ 
Srtrofco SUSdttu ^*WMSrfifv\ RiS«S:l0 0% 
d u t y-CfllWIUtgL -f s 7y94Ts9*\ 0 0%d u 
ty-ePPSiJUfc e S/^ffi, fcfcetUittO. 0 

7/ig/dot, ftfl[tt3 6 0 dpit Lfc 0 Wfettfc 
WJ^(0-<^^^S*rODffiSrMa c b e t h TR 
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Ricopy 6 2 0 01 (y 3-«S^tt«) 
Canon dry (^rt; ^«S^tt») 
ttbttfcPPJSlM^Srffl^T, ^CDSt^ODffi^Ma ch 
io beth PCMII (^^*trJR) &ffl^Tfl!l£L 

ODfiOi^O . 3*S8 : A 

ODfiOi^O. 3-0. 4**jt§ : B 
ODfi(Di^0. 4K± : C 

%<Df&m*, 3l5tc^£ix3£:fc9T*fco;fc 0 
[0102] fffljg, B7Kf^ 
20 HSO^^^aiy hBfcSEltfcJB^T* 4>9*J=. Y 
^yy^ MJ-7 0 0V2CfflfM^7>{7l/A (ir 

±fc7KWSr«TUTHi^*^tt«SSraa-t*«*L, WAS 
as-e#s : B 

±tf>£ : c 

[0103] 
* [315] 







l¥«5 


W«6 


SM5 7 




8MB 9 


1fyy^>(>^ 1 




A 


A . 


1.60 


A 


A 


^75/^-fy^ l 


S/£fj£2 


B 


A 


1 . 6 0 


A 


A 


-fyl/m^*; 2 




A 


A 


1.60 


A' 


A 


^7^^^y^ 3 




A 


A 


1.63 


A 


A 






F 


D 


1.25 


C 


C 


/77^yn 


SJ^fflf 1 


D 


C 


1.42 







[ 0 1 0 4l PMll 0 : :ft 7 — ~7 U — K 

-fy^^xyh/!)y^Mj-70 0V2C (-tr-Y=— 
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a_zr^l£±-z h i 7*7 *tUy? 1 £i£MJ 



[0 10 6] aKU^-«Wfr-qP-9.WW» 
Makromol. Chem. 193, 2150 (19 
9 2) !EiW>*efctef&o;fc. -f/jt*>t», p-t Kd^v/ 
7tF7x;y20g5:100inl CD*i7K7' , n t°^->^ 
+ l 2 O'Ct? l mRUnM L-fc, #fetufc»»«rT-f 7 
a<x X'ftm U m 5 l$ffl UT»jKolfc«!iS±*So 7c t r 

[0 10 7] 0 < CT*2^fPfl»g^tC, lMCSStHJ 
* 5 0 0ml 1 B#Ps1Si5S Lfc<, 

Sj^®7- h y -7 A 1 0 0 g-T?4>fnU i-f/U5 0 0m 
1-C*ttfflbfc„ £<bK7k3 0 Om 1 -C-gfc#L.fc„ ?£ofc 
^-yvWrtti^SrS 0 Om 1 <£> 1 . 5 M<£>7k.®Hti"J~ h 'J 

U ^-e^C®te&. Wt&*L"C t 1- (4-tKn 

[0108] 4. 93g©l - (4-fc Kn^i/7ai=. 
7W) -1, 3-^y>>t>i7. 50g(D4- (6 
-77 y n-f D^v-^.df-v-ndf-v') y»*5 J:T>* 

6. 8 6gON, N' -v i v ; ^p^->^;1'#^-1'5 
K©jft^<»S:, 2 0ml oH^nfvi^ T\ Ott 1 Bf 

■ **Sr?R«Lr, 4- (l, Z-'JOr^'y^f-M y 
3U-/V— 4 - (6 — 7*^ y o-C adf-v'^df-ndf-v') 

STiiifSr(ix.fc7 7^3{c v 3RS*i0 0mli3J:tJ< 
i§»y^AO. l g&flq*., lf#Tfc:£3ttg&Lft 
rtMSr7 0 < C*-e*P^Ufc o &i^T\ 3g@7k.lO 
0 ml, • Kfi/zi'^yf >^ y-^ i , o g, 

XfUV30g, 2-3i^/^dfv-/WT^ y I/— b 5 5 
g, fciW^^y/m5 g> 4- (1, 3-i>tf-*-> 
^I'fvU) 7:t^/U- 4 - (6-7*7 !) n-/n^^ 
yu*y) Ky/i-MOg^U AH^LX, ?L 

U n©?LiS?&£rO. 4 /im©7-fH- TilgilU # 
y 3 0 % t ft 5 J: 5 te*9*T?WK 

[0109] -Z±zJUJy± i i 

*-*y77^MA7 (=«ft^»SC^tt«) 5«* 

%£, y/i«#i^ftlJili% ■ 

fc, -Y &i&&U tyF5A- <£JH9ME5r 

9t) ft?, ^7^1^-X (jlftl. 7 mm, MftT*^ 
1. 5«ft) fcfcfcfc 2 B*W$MK #7* 



fc 0 fti^T\ t^Mii^f i^y^r ? Vf h 7ft 
mo. 1 U $felc;/yiry ^1 5lt% 

# y 2 &7kic#fSc Lfc?M4©-K 

y T-xY/u-y a yio g*% (# y -v-fiS^ojg 

fc 0 wfrfc, 5um©^y7'7y7^;^-t'51l 

[0 110] 7*7 7^^y-7 1 2 
A-#y75^MA7 <H*fk^-£#tfcR) 5H 
%t, i/y-7^ y 1 11% 
ir, -Y*v£&7k t^ig^U fyK5/u (SJHSSffrfr 
m tpX, 7/7 7. fc*-X (gSl. 7 mm, fiiT'^ 
•Ol. 5ffif») i:i:tfc2«rW^fkS*/ta, #7 7 

80. i u $&^ytyyi5ii 

%, v;wff-;U7ll%?:JDx., r©i6«ES:#a-C2 

^•2^7k(c^Ufc7Kttro7Ky-7-^-v/Pv ; 3>'l Ofi 
4% (#y-r-lWa^-©»*: 3**%) *tSi*k:WT 
L, ^?ax*3t^(i}t^ b/c„ r^5r, 5^m©^^y*"7 
>-7^/U^-T'5iiLT, YV^MilSrffc. 

[0111] T^iAAJyjL i 3 

*-#y7-77!?MA7 ( = H-fb^«^tt»i 5a* 
% i: , 7^u->--T7y /Hft*tt-&flC7>«SiJ l S*% 
t, i*«-&U *^K5A/ (^JHSSHfM 

SSS) «p-e % t/77 f-X (jttli. 7mm, MMX^ 

5fg») iit>fc2l^f|Hl7>»$*fc«, #7 7 

fc 0 <^v^x% ^ty3Sft*icxf i/y^r* y7 h7it 
80. l«%Sr»#U *bt/ytP>l5ll 

%, ^ytyyi5ii%, 2-fny Ky2ll% 

■v/I^h— 3MJ:%, 77n— 70. 7fiik%, 

*iMb*y !>ao. hyx^y-/w7$y 
0. 9il:%, te&ri^^T )Vz*—,v2-§M.°U*M 

y 2 'Sr*te7>« ufcTKtt©^ y ^-^^/w^ 

a ^ 10 a*% y -?-$k#L*<V&lg : 3 s*%) 
5r»*(-i^TU, ^fiT'^lcS^Lfc. rtu*, 5/2 
m©^ 77'7y7^/i/^-t*5iS LT, •YV^ia^ifeSr 
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[0 2] f2ft<~-s' Kroy X/us©fc*;0-efc>2, 1 c 
[0 3] 0 2 ©fifths' KfcJBlr\fc-f s?*y M5@ 
[0 4] #*Hfc±5;#ft&!*lfi-i-3W>'*^*5' bB 
[0 5] *^KJ;5*fe£Hi6-r5-l'^i- 5 ^ MS» 



[0 6] ta^y Kroyx/uiw^it'fect, 5 i 
b ^g^iiD/X/uitfc , 5iciW vy m$Mn<r> 

[0 7] 06©lS&^y K5rJB<^fc>f isfJ^y ME® 
£t£f§-t-50T'£>S„ 0*-T\ 6 1liafiftti«(f 

[0 8] leges' KOSiJ<O^Sr^i-0-CfcoT, Btffl 

[09] E»^y KWSiJ<7>fS#£^i-0-e&oT, 
yMIfife^XOPtttiy 1 , 6 2, 6 3 > *D<tt>*64 

[01 o] *3&mz.£.z>j5m*mfa-tz>'(i'?i? : c.y y 
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0 ] llf 12^210 (1999. 12. 21) 
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/M»ig, 2-eny Kv*if, *s it* 2 -*-=*-■»>-;/ y K 
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5 ] hub* y T-wtSfrit 3 ccHTotfidt 
mcmmvj motto. 
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[»*«7] BufB^y-^-^T-^, nft^ffltt^y^- 

[W*«8] BufsiSBigitt^y #y r 
^ jj/i^h;*7vk ^y^f uy, (^^) r^y/^ 

>'S»t-/i'#l^* > ai^uy- (>*) TtV^Wt 

^^x/u#fi-g-fr % w?9*j*.i/ % ^y^fyy^ 

/u^^i/v) , i/y-^yi^l^ (t< 
^) y/w^-^^-u-^a-g-ft, ^fi/y-vw 



ftgB¥11-349875 



1 

[§*** i o ] gre# y -^-flfcia^av ^m**^ 

ov^-f*t*>©'ffffiSSr^-*-S'b©T?*>S, lf**9K:E 

[it**i i] tWE#y-r-iWi^a«, ^g^^tv 

Tib 5. «** 1 - 9 O^fH^flKBtO^ i'? II 

it*** 12] ^/usjxv^ 

S^*-t-6tOT*foS> 1***1 l 

[i*** 1 3 ] nne# y ^-mi&^wifcsas o . 4 ^ m 

£HTTNfe<&, Sf**l~l 2 0V»t*iiJ>- *fcE*fc©-f 
[1***14] *trE£##?fe»4fcf«tt-C*>5» IS* 

*i~i 3w^i*^-«{clES«ro-<>'^ffi^ <> 
[11**1 5] A«*NWW*r*fefc^A/-C*5, I*** 

[»**i6] ttcAAMmn^. 7sy^#yiB 

Wff*fcl*B#jDW-Cfc*, IS**i SicE*©^^ 
[1***1 7] afflE6JKttfl*!l#. xfl/yi57 5yf 

h7SR. -f?y» ^MinftS, -yifi/yh 

is? n-^3-tJ-y- l , 2-^7;yf h7ftl N 
- t Kn ^-a^yuct^ l^v^T 5 > b y U>- 

Mmfrt>t£zmfrt>miR£tizi><Dx-t>z>. 1***1 6 
[1***1 8 ] -i^w^ y hmrnxmcm^btiz, 

»** i ~ i 7 <o^-f Infr— «{c|E*w^ Strict. 

i ~ i 7 cov^ti^-*iciE«co-Y is?t&jm)*m^ 

[f»**2 0] ^y^a/&^©»£e£l±SU s£i£ifS£ 
St-fcot, -r^jfi/*^ LTf***l~l 7©vvf 
HE^iffe, 

[1***2 1] EiM&ft^f*** i ~ i 7©^T^- 
[f«**2 2] Mia-O-^M^fci^/SfcJitfflES 
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1***2 l »cR*©efitfrifc. 
2 2 lcffi*05E»*jfe. 

[1***2 4] SijEKJs£#iJ#, fete*? y 7 

y ^7 5 ^fcb 5. 1***2 3 E4& 

[ft** 2 5 ] If** 1-17 Wjrtli*- *(CE«W 

ittfcE&I*^ l***i~i 7©^-fix^-*{c 

[1***2 6] aWERJC»J*$*«ftt#flB4kJR*i[-Ci!>i, 
II** 2 5 E*<0E»#8fc. 

[1***2 7] -fy^MM^y^-yxyhE®^ 

ICfcoTE^ttlCtt^-frS, «**2 54fcl±2 6 
[5*MKE2] 

[«IE*f-«i*g£] 0 0 4 8 
[ffijErtS] 

[0 04 8] 5. ^MMMSi 
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[«aE*t#;*g£] 0 0 4 9 
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[ttJEft^] 

[0 0 4 9] rw^JSW^jco^ptciox, /y^» 
**3!lfcB&.lh-C£5. 0 £#*.fe;h. 

- h^mu#5ia^«^5:*-rs^y-7-#^ 
4>9i&m)*><D&m'(*^\z£<>xmik\,xviz 
?zk*ftmzy5±x'Zz>ztt>m&b%*-bti%<, j; 

mmmfflte. o . 0001-5 **%©ttiiTjs*PSit 

5©A!»tL<, iOffJKli, 0. 01~llift% 
50 ©SiiaT-fcSo 
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miEtt&mB&] 0 0 5 1 
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l^Vf h 9 5 V^U-fffflt, v'^n^dp-^v- l, 2- 



